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WATER QUALITY APPENDIX

l. OVERVIEW

Recent model results reflect more accurate boundary conditions for the Dynamic Stream
Simulation and Assessment Model with temperature (DSSAMLY) riverine water quality model
which were derived from Truckee River Watershed Analysis Risk Management Framework
(WARMF) model results. Model results incorporate future land use changes and therefore
nonpoint source loadings to the riverine model. Model results also incorporate more accurate
point source loadings to the riverine model. Recent DSSAMt model results are more reliable
and tend to coincide with environmental observations due to model improvements as well as
better inputs.

Water quality was analyzed in detail using historical data and the DSSAMt water quality
model. Historical data is summarized by Bender (1995). Documentation for the water
quality model is provided by Brock and Caupp (RCR04-1.0, 2004). The water quality model
was calibrated to wet, median, and dry hydrologic conditions (Brock and Caupp, RCR04-2.0,
2004) and verified to dry hydrologic conditions (Brock and Caupp, RCR04-2.0, 2004). A
sensitivity analysis was done to identify major variables and model coefficients (Brock and
Caupp, RCR04-2.0, 2004). Current condition, No Action Alternative, Local Water Supply
Alternative (LWSA), and TROA Alternative were simulated. For support of the fishery
analysis, a temperature analysis for extremely wet, median, and extremely dry water years
was done for various fish species and life stages of each species for the current condition and
each alternative (Brock and Caupp, RCR04-3.0, 2004, RCR04-5.0, 2004, RCR04-7.0, 2004,
and RCR04-9.0, 2004). A water quality analysis was done for wet, median, and dry calendar
years for the current condition and each alternative (Brock and Caupp, RCR04-4.0, 2004,
RCRO04-6.0, 2004, RCR04-8.0, 2004, and RCR04-10.0, 2004).

Flow is the most important variable affecting Truckee River water quality. Typically, wet
hydrologic conditions provide the best water quality and dry hydrologic conditions the worst.
Selection of representative hydrologic years was critical to analyzing water quality.

Flow data were statistically analyzed for use as a water quality indicator and for use in
selecting representative hydrologic years. Analyses were based on water years where
possible. A water year begins October of the previous year and extends through September.
However, calendar year hydrology was required for the water quality assessment to
accommodate state standards that are based on the calendar year that extends from January
through December.

. HYDROLOGY FOR WATER QUALITY ASSESSMENT

Water quality was analyzed using both a single variable analysis and a multiple variable
analysis. Probability of flow exceedence based on 95 water years of monthly flow from 1901
to 1995 was used for single variable analysis. Probability of flow exceedence indicates the
percent of time the annual flow was exceeded historically. Single variable analysis provided
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information on the frequency of occurrence of flows. However, to adequately address
hourly, daily, weekly, and often seasonal variations, representative flow years within this

95 year period were used for multiple variable analysis of water quality. This dual approach
takes into account the effects of flow and also other major variables such as initial conditions,
meteorology, and nutrient and organic loadings.

Data availability and both flows reflecting natural local runoff and flows reflecting the
effects of storage operations were considered in selecting wet, median, and dry years for
multiple variable water quality analysis. Supporting documents may use the term average
instead of median. Average does not imply the statistical mean, but rather is a general term
to denote central tendency of flows or near median. Supporting documents may also use the
term violated instead of exceeded. An exceedence does not imply a violation which is an
enforcement term, but rather to denote going outside the range of a desired criteria.

Annual averages of natural local runoff just upstream of Farad, California, without the effects
of storage operations were ranked for both calendar and water years 1901 through 1992.
Table 1 compares the probability of exceedences for annual averages for wet, median, and
dry years for calendar and water year periods. For years 1986 (wet), 1989 (median), and
1992 (dry), flow exceedence statistics based on calendar years are nearly identical to those
for water years. This indicates these years represent the intended flow condition.

Table 1.—Probability of flow exceedences

Probability of flow exceedences for natural flow above Farad
based on calendar years 1901 through 1892

Probability of flow exceedence

Condition Calendar year (%)
Wet 1986 11.8
Median 1989 50.5
Dry 1992 935

~ Probability of flow exceedences for natural flow above Farad
based on water years 1901 through 1992

Water Probability of flow exceedence
Condition year (%)
Wet 1986 12.9
Median 1989 495
Dry 1992 94.6

Analysis of flows including the effects of storage operations indicated similar wet, median,
and dry patterns. Table 2 shows flow ranking just downstream from Reno, Nevada, at Vista,
Nevada, for the 21 water year periods from 1973 through 1993 which includes the effects of
storage operations. This 21-year period includes the flow conditions for the modeled wet,
median, and dry years (1986, 1989, and 1992). A ranking of water year 7-day low flows at
Farad, California; Vista, Nevada; and Nixon, Nevada (table 2) shows that 1992, the baseline
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year, was an extremely dry condition that followed fairly dry conditions and represents near
worst case low flow conditions in the Truckee River downstream from Derby Diversion
Dam.

Table 2.—7-day low flow and rank for three Truckee River stations

Downstream from
reservoirs and

upstream of CA/NV Downstream from Downstream from
State line at Reno, NV, at Derby Diversion Dam at
Farad, CA Vista, NV Nixon, NV
7-day low flow 7-day low flow 7-day low flow
Water year
ending
September 30 (cfs) {rank) (cfs) (rank) {cfs) (rank)

1973 352 14 381 17 44 14
1974 385 19 412 18 123 18
1975 439 20 457 20 130 19
1976 383 18 427 19 145 20
1977 71 6 77 7 23 7
1978 47 2 62 5 20 6
1979 174 9 212 10 29 12
1980 300 12 290 14 33 13
1981 230 10 189 9 24 9
1982 284 11 292 15 52 16
1983 460 21 609 21 464 21
1984 363 15 333 16 64 17
1985 366 16 283 13 27 11
1986 327 13 278 12 44 15
1987 380 17 261 11 25 10
1988 81 7 82 8 20 5
1989 67 5 70 6 23 8
1990 101 8 56 4 11 3
1991 51 3 46 2 8.1 2
1992 57 4 47 3 6.2 1
1993 44 1 44 1 16 4

Note: 7-day low flow is the lowest mean discharge for 7 consecutive days for a water year.

lll. HYDROLOGY FOR BIOLOGICAL ASSESSMENT

For biological environmental assessment of current conditions and alternatives, temperature
analysis was done for extremely wet, median, and extremely dry 5-year water-year periods to
accommodate storage effects on biology.
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Meteorology and flow data for temperature modeling was available from October 1961
through December 1992 and this period was used in selecting 5-year periods of water years
from the 92-year record. Table 3 lists the ending water years used for fishery temperature
analysis.

Tabie 3.—Probability of flow exceedences for natural flow
upstream of Farad based on 5-year periods for
water years 1901 through 1992

Probability of flow
exceedence for

Ending year of 5-year period
Condition 5-year period (%)’
Extremely wet 1986 1
Median 1966 47
Extremely dry 1992 99

! Based on monthly medians of the five water years.

IV. WATER QUALITY MODEL INPUTS

A complete description of flow and water quality model inputs and outputs has been
documented by Brock and Caupp of Rapid Creek Research, Inc. (RCR04-1.0, 2004 through
RCRO04-10.0, 2004 ). Table 4 provides a list of water quality supporting documents for the
revised DEIS/EIR:

Table 4. —Water quality supporting decuments for revised DEIS/EIR

Approximate

RCR Report number of
No.” Document topic pages
04-1.0 DSSAMt Program Documentation 110
04-2.0 Calibration to 1986, 1989, 1991, 1892, and 1993 200
04-3.0 Temperature—Current Condition 379
04-4.0 Water quality—Current Condition 709
04-5.0 Temperature—No Action 296
04-6.0 Water quality—No Action 800
04-7.0 Temperature—TROA 296
04-8.0 Water quality—TROA 800
04-9.0s Temperature-LWSA 2986
04-10.0 Water Quality-LWSA 800

' Report number indicates year draft was assembled {2004}

Data sources; river and irrigation flow summaries; meteorological data; water temperaturc
boundary conditions; water chemistry boundary conditions; and water quality standards,
based on beneficial uses as well as desired fishery criteria, are presented in the above
documents as statistics, tables, and graphs.
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Hydraulic geometry, flows, meteorology, and water quality constituents are the primary
inputs to the water quality model. For the calibration years, initial boundary conditions and
timestep boundary conditions were derived from measured data. For simulation of current
conditions and alternatives, flow boundary conditions were provided from the monthly
Truckee River operations model (operations model). It was assumed that relative
percentages of the lumped diversions attributable to each of the active diversions would be
the same under current conditions and the alternatives. Water quality boundary conditions
were derived from measured data, from statistical correlations, or from the Truckee River
Watershed Analysis Risk Management Framework (W ARMF) model (Chen and Weintraub,
2002). The WARMEF model, a daily watershed loading model, accounts for future land use
changes and is a better tool to predict water quality boundary conditions for the hourly
DSSAMt riverine water quality model than estimates of future conditions. The 1999
historical land use coverage was used for current conditions. Estimated future land use
coverage for the year 2020 was used for future alternatives. Both coverages used the same
eleven land use categories. Actual meteorology was used for all years simulated.

Water temperature inputs at the upstream model boundary for current conditions and the
alternatives were generated from multiple linear regression equations. Historical air
temperatures and flows were used to develop the coefficients for the multiple linear
regression equations. Bivariate statistical analysis indicated that a majority of the variation in
mean daily water temperature is due to variation in mean daily air temperature (Brock and
Caupp, RCR04-3.0, Chapter 11). Flow also accounted for a portion of the variability and
was accounted for in the estimation procedure for water temperature at the upstream
boundary. Actual meteorology and simulated flows from the operations model were used as
inputs to predict water temperature inputs for the model

V. WATER QUALITY MODEL CALIBRATION

The following is a summary of the water quality model calibration. A more detailed
description is provided by Brock and Caupp (RCR04-2.0, 2004).

Four calendar years were used for the water quality model calibration (1986-wet, 1989-
median, 1992-dry, and 1993-median}. The two near median years, 1989 and 1993, differ
greatly since only 1993 was operated for cui-ui spawning. Large amounts of water for cui-ui
spawning were released from Derby Diversion Dam to Pyramid Lake during 1993. Modeled
nutrient and total dissolved solids loadings to Pyramid Lake were also larger during 1993 as
shown 1in table 5.

Calendar year 1993 had the most complete measured data sets, has large flow fluctuations,
and has extreme 7-day low flows. Therefore, 1993 covers a range of conditions. Modeled
data was compared to measured data with closeness-of-fit statistics and data plots.

Residual error and average error were the primary closeness-of-fit statistics used for
comparison. Residual error indicates the average difference between simulated and observed
values. Average error is calculated as the absolute value of the residual error summed over a
specified period and divided by the number of days. Average error is always higher than
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Table 5.—Comparison of calibration simulated annual loadings to Pyramid Lake

Loadings
{kg/yr x 1,000}
Calendar
Condition year Phosphorus Nitrogen TDS
Dry 1992 1 11 13,724
Median 1989 2 24 18,316
Median {cui-ui) 1993 8 94 33,297
Wet 1986 28 236 101,228

residual error since average error uses the absolute value of both positive and negative
differences between modeled and observed values. Residual error is a better indication of
calibration adequacy or closeness of fit because positive and negative values can cancel each
other.

For temperature during the April to September period, residual error of less than 1 °C is
excellent and less than 2 °C is good. Calculated temperature residual error was less than or
equal to 2.0 °C, and typically less than 1 °C for all calibration years. For dissolved oxygen,
less than 1 mg/L is excellent and less than 2 mg/L is good. Calculated minimum dissolved
oxygen residual error was as high as 2.9 mg/L.. For 1993, the year with the most complete
and accurate data, minimum dissolved oxygen residual error was less than or equal to 0.8
mg/L. The statistics indicate a good dissolved oxygen calibration in most years; however,
marginally adequate during extremely low flow conditions. However, only limited dissolved
oxygen field data were available for comparison for years 1986, 1989, and 1992. Brock and
Caupp summarize average error and residual error by river reach for the calibration years
(RCR04-2.0, 2004, Chapter 8). Tables with closeness of fit statistics as well as plots of
modeled versus observed data are provided.

Statistical error will reflect inadequacies in data measurement accuracy as well as
deficiencies in the modeling calibration. Temperature measurement precision 1s limited to
about 0.2 °C and dissolved oxygen measurement precision to about 0.2 mg/L.

The model calibration was adequate for comparing alternatives to No Action, the baseline
condition. The temperature calibration is excellent to good in almost all years and locations.
The dissolved oxygen calibration was fair with minimum dissolved oxygen concentrations
matching observed data more closely than concentrations of maximum dissolved oxygen.
Conservative substances such as total dissolved solids adequately matched observed data.
Total nitrogen and total phosphorus concentrations followed expected trends.

Generally, the water quality calibration is better at upstream stations than at downstream
stations. Uncertainties in input data sets and “round off” error accumulate in a downstream
direction.

Low summer dissolved oxygen sags occur downstream from Reno primarily due to low
flows and excessive nutrients, which result in an oxygen demand associated with
accumulations of organic material.
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VI. WATER QUALITY MODEL VERIFICATION

Please note that due to limited time, the water quality model verification has not been peer
reviewed. The contractor worked toward a calibration that matched or was better than the
calibration used for the 1998 draft TROA EIS/EIR. Therefore, the following section is not
complete and values or statistics reflect the 1998 draft. Prior to the public draft, this section
will be updated to reflect the 2004 verification.

The following paragraphs of this section are from the 1998 draft and needs to be updated.
After calibration, the water quality model was verified with the independent data set for
calendar year 1991, a dry year, and 1995, which was on the moderately wet side. The model
femperature verification was good to excellent. Calculated temperature residual error was
less than or equal to 1.1 °C. The model dissolved oxygen calibration appeared marginal but
was difficult to verify due to minimal measured dissolved oxygen data. Calculated minimum
dissolved oxygen residual error was as high as -2.7 mg/L. Brock and Caupp (RCR04-3.0,
2004) provide a detailed analysis of model verification inputs and results.

Nine years of hydraulic and temperature data have been modeled when including calibration
water quality years, verification water quality years, and fish temperature years, thereby
greatly improving the reliability, robustness, and credibility of the DSSAMt model over a
wide range of hydrologic and dynamic water quality conditions.

VIl. OVERVIEW OF WATER QUALITY SIMULATIONS

Tables and plots summarizing water quality inputs and outputs for river reaches downstream
from Reno were prepared for the current condition simulation (Brock and Caupp, RCR04-
4.0, 2004) and for the alternatives (Brock and Caupp, RCR04-6.0, 2004, RCR04-8.0, 2004,
and RCR04-10.0). This included information on river and irrigation flows, weather, water
temperature boundary conditions, water chemistry boundary conditions, annual plots of daily
water temperature and dissolved oxygen, monthly water chemistry versus distance, statistical
summaries of simulated water quality, water quality standards, seasonal constituent versus
distance, and simulated constituent loads. Simulated constituents such as river temperature,
dissolved oxygen, and nutrients provided information on the suitability for aquatic life.

In general, temperature, high pH (an indicator of algae), DO, chloride, TDS, and total
nitrogen violations occur downstream from Reno in mostly dry hydrologic conditions for all
current and future conditions. During dry current and future conditions, dissolved oxygen
concentrations are too low for adequate growth and maintenance of aquatic life. However,
large non-scouring nutrient-rich flows followed by sudden drops in flow also results in more
algal biomass and consequently lower DO. Lower flow results in larger minimum to
maximum DO swings.

Truckee River watershed water quality was summarized in the Truckee River Water Quality
Settlement Agreement - Federal Water Rights Acquisition Program, Final Environmental
Impact Statement (Bureau of Indian Affairs, October 2002.)
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Summary tables of the water quality books are shown as Water Quality Appendix DSSAMt
tables 1 — 12.

VIIl. CURRENT CONDITION TEMPERATURE AND WATER QUALITY
SIMULATIONS

The modeled current temperature (Brock and Caupp, RCR04-3.0, 2004) and water quality
(Brock and Caupp, RCR04-4.0, 2004) conditions reflect simulated flows from the operations
model and should not be compared to historical flows. Current conditions reflect current
reservoir operations and current demands on the system

The current conditions simulation indicated that warm temperatures for fish and water quality
problems exist minimally in wet, and mostly in median and dry hydrologic conditions. The
most severe conditions occur during dry hydrologic conditions. Current system operations
do not adequately accommodate water quality.

Temperature and DO were chosen as water quality indicators. Total phosphorus, ortho-
phosphorus, total nitrogen, nitrate nitrogen, nitrite nitrogen, ammonia nitrogen, organic
nitrogen, pH, total dissolved solids, and chloride were also modeled as supporting
information for the water quality analysis.

Modeling and data indicated that water quality tends to be worse during the warm summer
and early fall months. However, dissolved oxygen downstream from Derby Diversion Dam
is low during the end of April 1989 for current conditions. Low flow and warm air
temperatures caused the low DO. This indicates that water quality is highly variable making
qualification of water quality conditions by season difficult.

Annual summaries of major model water quality parameters under current conditions are
shown in tables DSSAMt | through 12 for each modeled reach downstream from Reno for
wet (1986), median (1989), and dry (1992) calendar year conditions.

Based on summaries from the draft TROA EIS/EIR (1998}, under dry year current
conditions, annual summaries indicated that standards for TDS and chloride concentrations to
Pyramid Lake, a terminal saline desert lake, are exceeded most of the year. Under dry year
current conditions, annual summaries indicated that total nitrogen standards in the reach from
Lockwood to Derby Diversion Dam are exceeded about one-third of the year.

IX. NO ACTION ALTERNATIVE TEMPERATURE AND WATER
QUALITY SIMULATIONS

No Action represents projected future conditions in the year 2033 without a Truckee River
operating agreement or changes in system operation. The major change under No Action 18
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Table DSSAMt 1. Annual summary of simulated Truckee River quality compared to State of Nevada standards

Alternative: Current Condition Year; 1986 CY
Run; 1986 (wet) - RT86C1: Current Cond.
Date of Run: 24-Feb-2004
Constituent Statistic Reach
Glend-McCar McCar-Lockw Lockw-Derb Derby-Wadsw Wadsw-Numan Numan-Pyramid
pH no. of days > STD 0 0 0 0 29 66
pH no. of days < STD 0 ] 0 0 0 o
Dissolved Oxygen no. of days < STD (5 or 6 mg/L) 0 0 0 0 0 5
Dissolved Oxygen no. of days < 5 mg/L* 0 ¢ 0 0 0 5
Chloride na. of days > STD# 93 0 0 0 0] 0
Total Phosphorus annual average 0.012 0.028 0.039 0.036 0.036 0.036
Ortho Phosphorus no. of days > STD 0
Total Nitrogen annual average 0.177 0.260 0.315 0.287 0.290 0.298
no. of days > STD 1 1 1 1 2 4
Nitrate Nitrogen no. of days » STD 0 0 0 0 0 0
Nitrite Nitrogen no. of days » STD 0 1 1 0] 0 2
Ammonia Nitrogen no. of days > STD 0 0 0 0 1 2
{unionized)
Total Dissclved Solids annual average# 70 92 108 100 113 121
no. of days > STD# 1 0 0 o 0 0
Temperature no. of days » STD fish flow not adequate 153 30 32 22 27 37
no. of days » STD fish flow adequate * na na na 36 37 37
no. of days > DESIRED fish flow not adequate 164 54 58 65 66 71
no. of days > DESIRED fish flow adequate 164 54 58 101 103 104
Notes:
no. of days = number of days of the year when the standard was exceeded within any hour of the day
A = determined for period November through June = total of 273 days if flows are adequate for spawning
na = not applicable
* = not a State Standard, included for information purposes only
# = RMHQ {Recommended to Maintain High Water Quality) used in place of beneficial use standard
DESIRED = desired condition if flows are adequate to protect juvenile Lahontan cutthroat trout
sTD = Nevada State standarg for Truckee River to prolect beneficial uses

RCR: DATROA_O1WQAStand\Curm1988\RTB6C1ST.QPW

08-Apr-04

RCR: TRCA_RDEISwqstds_ali12c.pdf
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Table DSSAMt 2. Annual summary of simulated Truckee River quality compared to State of Nevada standards

Alternative: Current Condition Year: 1989 CY
Run: 1989 (median) - RT83C1: Current Cond.
Date of Run: 24-Feb-2004
Constituent Statistic Reach
Glend-McCar McCar-Lockw Lockw-Derby Derby-Wadsw Wadsw-Numan Numan-Pyramid
pH no. of days > STD 0 0 34 65 125 127
pH no. of days < STD 0 0 0 0 0 o
Dissolved Oxygen no. of days < STD (5 or 6 mg/L}) 0 0 0 9 10 25
Dissclved Oxygen no. of days < 5 mg/L* 0 0 0 6 10 28
Chloride no. of days > STD# 123 0 0] 0 8 11
Total Phosphotus annual average 0.015 0.036 0.052 0.050 0.047 0.046
Ortho Phosphorus no. of days > STD 0
Total Nitrogen annual average 0.234 0.355 0.425 0.408 0.407 0.409
no. of days > STD 1 1 1 2 3 1
Nitrate Nitrogen no. of days > STD 0 0 o 0 0 0
Nitrite Nitrogen no. of days > STD 0 1 1 0 0 0
Ammonia Nitrogen no. of days = STD o 0 0 0 0 0
{unionized)
Total Dissolved Solids annual average# 95 121 139 143 204 233
no. of days > STD# 60 0 0 0 9 11
Temperature no. of days > STD fish flow not adeguate 155 10 28 25 53 62
na. of days > STD fish flow adequate * na na na 77 80 82
no. of days > DESIRED fish flow not adequate 162 48 66 89 99 107
no. of days > DESIRED fish flow adequate 162 48 66 149 156 160
Notes:
ne. of days = number of days of the year when the standard was exceeded witin any hour of the day
» = determined for period November through June = total of 273 days if flows are adequate for spawning
na = not applicabla
= not a State Standard, included for information purposes only
# = RMHQ (Recommended o Maintain High Waler Quality) used in place of beneficial use slandard
DESIRED = desired condition if flows are adequate to protect juvenile Lahontan cutihroat troul
STD = Nevada State standard for Truckee River to protect beneficial uses

RCR: DATROA_O3WQ\Stand\Curn1989RTEIC1ST.qpw

08-Apr-04

RCR: TROA_RDEISwqgstds_all12c.pdf
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Table DSSAMt 3. Annual summary of simulated Truckee River quality compared to State of Nevada standards

Alternative; Current Condition Year: 1992 CY
Run: 1992 {dry) - RTS92C1; Current Cond
Date of Run: 24-Feb-2004
Constituent Statistic Reach
Glend-MgCar McCar-Lockw Lockw-Derby Derby-Wadsw Wadsw-Numan Numan-Pyramid
pH no. of days > STD 0 16 160 94 244 3
pH no. of days < STD 0 0 0 0 0 0
Dissolved Oxygen no. of days < STD (5 or 6 mg/L) 0 107 109 149 296 172
Dissolved Oxygen no. of days < 5 mg/L* 0 107 109 104 253 156
Chloride no. of days > STD# 366 95 97 363 364 365
Total Phosphorus annual average 0.023 0.101 0.167 0.147 0.085 0.072
Ortho Phosphorus no. of days > STD 0
Total Nitrogen annual average 0.302 0.640 0.818 0.715 0.569 0.527
no. of days > STD 34 125 122 64 14 17
Nitrate Nitregen no. of days > 8TD 0 0 0 0 o 0
Nitrite Nitrogen no. of days » STD 0 1 1 0 0 0
Ammeonia Nitrogen no. of days » STD 0 0 0 o 0 0
(unionized)
Total Dissclved Solids annual average# 141 184 211 229 534 667
no. of days > STD# 307 2 0 64 366 366
Temperature no. of days > STD fish flow not adequate 189 96 85 64 88 82
no. of days > STD fish flow adequate * na na na 91 106 101
no. of days > DESIRED fish flow not adequate 211 128 123 135 154 147
no. of days > DESIRED fish flow adequate 211 128 123 171 189 183
Notes:
no. of days = number of days of the ygar when the slandard was exceeded within any hour of the day
A = delermined for period Movember through Juns = tolal of 273 days if flows are adequate for spawning
na = not applicable
= not a State Standard, included for information purposes only
# = RMHQ (Recommended to Maintain High Water Quality) used in place of beneficial use standard
DESIRED = desired condition if flows are adequate to prolect juvenile Lahontan cutthroat trout
sTD = Nevada State slandard for Truckee River to protect beneficial uses

RCR: DA\TROA_03WQiStand\Curr\1892\RT82C 18T qpw

08-Apr-04

RCR: TROA_RDE|ISwgstds_all12¢c.pdf
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Table DSSAMt 4. Annual summary of simulated Truckee River quality compared to State of Nevada standards

Alternative: No Action Year: 1986 CY
Run: 1986 (wet) - RT86N1: No Action
Date of Run: 24-Feb-2004
Constituent Statistic Reach
Glend-McCar McCar-Lockw Lockw-Derby Derby-Wadsw \Wadsw-Numan Numan-Pyramid
pH no. of days > STD 0 0 0 15 31 a7
pH no, of days < STD 0 0 0 0 0 0
Dissolved Oxygen no. of days < STD (5 or 6 mg/L) 0 0 0 0 0 4
Dissolved Oxygen no. of days < 5 mg/L* 0 0 0 0 0 4
Chloride no. of days > STD# 63 0 0 0 0 0
Total Phosphorus annual average 0.013 0.030 0.042 0.039 0.039 0.039
Ortho Phosphorus no. of days > STD 0]
Total Nitrogen annual average 0.181 0.275 0.336 0.321 0.325 0.331
no. of days » STD 1 1 1 1 3 4
Nitrate Nitrogen no. of days > STD 0 0 0 0 0 0
Nitrite Nitrogen no. of days > STD 0 1 1 0 0 1
Ammania Nitrogen no. of days > STD 0 0 0 0 1 1
{unionized)
Total Dissolved Solids annual average# 69 g2 108 106 119 126
no. of days > STD# 2 0 &) 0 0 0
Temperature no. of days > STD fish flow not adequate 146 25 32 20 27 37
no. of days > STD fish flow adequate * na na na 38 37 39
no. of days > DESIRED fish flow not adequate 156 53 58 64 66 72
no. of days > DESIRED fish flow adequate 156 53 58 100 103 106
Notes:
ne. of days = number of days of the year when the standard was exceeded within any hour of the day
A = determined for pericd November through June = total of 273 days if flows are adequate for spawning
na = not applicable
" = not a State Standard, included for information purposes only
# = RMHQ (Reccmmended to Maintzin High Watar Quality) used in place of beneficial use standard
DESIRED = desired condition if flows are adequate to protect juvenile tahontan cutthroat trout
s5TD = Nevada Slate standard for Truckee River to protect beneficial uses

RCR: DATROA_O3IWQ\StandiNoAch1986\RTEEN 18T gpw

08-Apr-04

RCR: TROA_RDE|Swqstds_all12c.pdf
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Table DSSAMt 5. Annual summary of simulated Truckee River quality compared to State of Nevada standards

Alternative: No Action Year: 1989 CY
Run: 1989 (median) - RT8IN1; No Action
Date of Run: 24-Feb-2004
Constituent Statistic Reach
Glend-McCar McCar-Lockw Lockw-Derby Derby-Wadsw Wadsw-Numan Numan-Pyramid
pH no. of days > STD 0 0 29 9 147 138
pH no. of days < STD c o 0 o 0 ¢
Dissolved Oxygen no. of days < STD {5 or 6 mg/L) 0 0 o 4 10 26
Dissolved Oxygen no. of days < 5 mg/L* 0 0 0] 0 9 29
Chloride no. of days » STD# 91 0 o 1 0 10
Total Phosphorus annual average 0.016 0.040 0.058 0.051 0.048 0.047
Ortho Phosphorus no. of days > STD 0
Totai Nitrogen annual average 0.244 0.381 0.463 0.441 0.435 0.435
no. of days » STD 1 1 1 2 3 1
Nitrate Nitrogen no. of days » STD 0 0 0 0 0 0
Nitrite Nitrogen no. of days > STD 0 1 1 0 0 0
Ammonia Nitrogen no. of days > STD 0 0 ¢ 0 0 ¢
{unionized)
Tatal Dissclved Solids annual average# 96 123 143 146 196 227
no. of days > STD# 60 0 0 0 0 8
Temperature no. of days > STD fish flow not adequate 160 24 32 22 54 62
no. of days > STD fish flow adequate # na na na 77 80 82
no. of days > DESIRED fish flow not adequate 168 60 70 89 100 107
no. of days » DESIRED fish flow adequate 168 60 70 149 157 160
Notes:
no. of days = number of days of the year when the standard was exceeded within any hour of the day
~ = determined for period November through June = total of 273 days if flows are adequate for spawning
na = not applicable
* = not a State Standard, included for information purposes enly
# = RMHQ (Recommended to Maintain High Water Quality) used in place of beneficial use standard
DESIRED = desired condition if flows are adequate to protect juvenile Lahontan cutthroat trout
8TD = Nevada State standard for Truckee River {o protect beneficial uses

RCR: DATROA_(3WQiStand\NoActi198\RTEEN1ST.qpw

08-Apr-04

RCR: TROA_RDEISwqstds_all12c. pdf
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Table DSSAMt 6. Annual summary of simulated Truckee River quality compared to State of Nevada standards

¥l

Alternative: No Action Year: 1992 CY
Run: 1992 (dry) - RT92N1: No Action
Date of Run: 24-Feb-2004
Constituent Statistic Reach
Glend-McCar McCar-Lockw Lockw-Derby Derby-Wadsw Wadsw-Numan Numan-Pyramid
pH no. of days > STD 0 0 128 63 181 0
pH no. of days < STD 0 0 0 0 0 0
Dissolved Oxygen no. of days < STD {5 or 6 mg/L) 0 51 42 95 180 147
Dissolved Oxygen no. of days < 5 mg/L* 0 51 40 59 147 127
Chlaride no. of days > STD# 366 124 124 267 271 340
Total Phospharus annual average 0.029 0.086 0.125 0.118 0.089 0.082
Ortho Phosphorus no. of days » STD 0
Total Nitrogen annual average 0.332 0.630 0.777 0.693 0.598 0.594
no. of days > STD 123 63 72 43 29 3
Nitrate Nitrogen no. of days » STD 0 0 0 0 0 0
Nitrite Nitrogen no. of days > STD 0 1 1 0 5 7
Ammonia Nitrogen no. of days > STD 0 0 0 0 o 0
(unionized)
Total Dissolved Solids annual average# 142 195 228 235 433 594
no. of days > STD# 337 124 121 62 300 355
Temperature no. of days = STD fish flow not adequate 201 149 120 61 85 84
no. of days = STD fish flow adequate » na na na 93 103 104
no. of days > DESIRED fish flow not adequate 213 181 157 134 150 150
no. of days > DESIRED fish flow adequate 213 181 157 172 186 186
Notes:
no. of days = number of days of the year when the standard was excaeded within any hour of the day
a = determined for period Nevember through June = total of 273 days If flows are adequate for spawning
na = not applicable
M = not a Slate Standard, included for information purposes only
# = RMHQ (Recommended to Maintain High Water Qualily) used in place of beneficial use standard
DESIRED = desired condilion if flows are adequate to profect juvenile Lahentan cutthroat trout
STD = Nevada State standard for Truckee River o protect beneficial uses

RCR: DATROA_OIWONStand\NoACth1982\RT92ZN1ST.qpw 08-Apr-04
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Table DSSAMt 7. Annual summary of simulated Truckee River quality compared to State of Nevada standards

Alternative: LWSA Year: 1986 CY
Run: 1986 (wet) - RTB6L1: LWSA
Date of Run; 24-Feb-2004
Constituent Statistic Reach
Glend-McCar McCar-Lockw Lockw-Derby Derby-Wadsw Wadsw-Numan Numan-Pyramid
pH no. of days > STD 0 0 0 15 28 97
pH no. of days < STD 0 0 o 0 V] 0
Dissolved Oxygen no. of days < STD (5 or 6 mg/L) 0 0 0 0] 0 4
Dissolved Oxygen no. of days < 5 mg/L* 0 0 0 0 0 4
Chloride no. of days > STD# 63 0 0 0 0 0
Total Phosphorus annual average 0.013 0.030 0.042 0.039 0.039 0.03¢
Ortho Phosphorus no. of days > STD 0
Total Nitrogen annual average 0.179 0.273 0.335 0.319 0.324 0.329
no. of days > STD 1 1 1 1 3 3
Nitrate Nitrogen no. of days > STD 0 0 0 0 0 0
Nitrite Nitrogen no. of days » STD 0 1 1 0 0] 1
Ammonia Nitrogen no. of days > STD 0 0 0 0 1 1
(unionized)
Total Dissolved Solids annual average# 69 92 108 106 119 126
no. of days > STD# 2 0 0 0] 0 0
Temperature no. of days > STD fish flow not adequate 146 25 32 20 27 37
no. of days > STD fish flow adequate # na na na 36 37 39
no. of days » DESIRED fish flow not adequate 156 53 58 64 66 72
no. of days > DESIRED fish flow adequate 156 53 58 100 103 106
Notes:
no. of days = number of days of the year when the standard was exceeded within any hour of the day
A = determined for period November through June = total of 273 days if fiows are adequate for spawning
na = not applicable
= not a State Standard, included for information purposes only
# = RMHQ (Recommended to Maintain High Waler Quality) used in place of beneficial use slandard
DESIRED = desired condition If flows are adequate to protect juvenile Lahontan cutthroal trout
5TD = Nevada Stale standard for Truckee River to protect beneficial uses

RCR: DATRCA_DIWQ\Stand\LWSAID86\RTE6L1ST . qpw

RCR: TROA_RDEISwgstds_all12c.pdf

08-Apr-04
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Table DSSAMt 8. Annual summary of simulated Truckee River quality compared to State of Nevada standards

Alternative: LWSA Year: 1989 CY
Run: 1989 (median) - RT89L1: LWSA
Date of Run: 29-Feb-2004
Constituent Statistic Reach
Glend-McCar McCar-Lockw Lockw-Derby Derby-Wadsw Wadsw-Numan Numan-Pyramid
pH no. of days > STD 0 0 26 86 147 136
pH no. of days < STD 0 0 0 0 0 0
Dissolved Oxygen ne. of days < 8TD (5 or 6 mg/L) 0 0 0 4 10 26
Dissolved Oxygen no. of days < 5 mg/L* 0 0 0 0 9 30
Chloride no. of days > STD# 91 0 0 1 0 10
Total Phosphorus annual average 0.013 0.013 0.014 0.043 0.055 0.050
Ortho Phosphorus no. of days > STD 0
Total Nitrogen annual average 0.218 0.222 0.227 0.394 0.459 0.440
no. of days > STD 1 1 1 2 3 1
Nitrate Nitrogen no. of days > STD 0 1] 0 0 ¢ 0
Nitrite Nitrogen no. of days > STD 0 1 1 0 0 0
Ammonia Nitrogen no. of days > STD 0 0 o 0 0 0
{unionized)
Total Dissolved Solids annual average# 98 98 97 126 143 153
no. of days > STD# 60 0 0] 0 0 8
Temperature no. of days > STD fish flow not adequate 154 13 27 21 51 62
no. of days > STD fish flow adequate * na na na 77 80 82
no. of days > DESIRED fish flow not adequate 160 51 61 86 98 107
no. of days > DESIRED fish flow adequate 160 51 61 146 1565 160
Notes:
no. of days = number of days of the year when the standard was exceeded within any hour of tha day
» = determined for pericd November through June = total of 273 days if flows are adequate for spawning
na = not applicable
* = not a State Standard, included for information purposes only
# = RMHQ (Recommended to Maintain High Water Quality) used in place of beneficial use standard
CESIRED = desired condilion if flows are adequate to protect juvenile Lahgntan cutthroat trout
STD = Nevada State standard for Truckee River to protect beneficial uses

RCR: DATROA_03WQLStand\LWSAVI989\RTEIL1ST qpw

09-Apr-04

RCR: TROA_RDEISwgstds_all12c.pdf
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Table DSSAMt 9. Annual summary of simulated Truckee River quality compared to State of Nevada standards

Alternative: LWSA Year: 1992 CY (dry)
Run: 1992 (dry} - RT92L1: LWSA
Date of Run: 24-Feb-2004
Constituent Statistic Reach
Glend-McCar McCar-Lockw Lockw-Derby Derby-Wadsw Wadsw-Numan Numan-Pyramid
pH no. of days > STD 0 0 103 54 182 0
pH no. of days < 8TD 0 0 0 0 0 0
Dissclved Oxygen no. of days < STD (5 or 6 mg/L) 0 46 39 97 177 149
Dissolved Oxygen no. of days < 5 mg/L* 0 46 39 57 140 125
Chloride na. of days > STD# 366 184 185 293 272 341
Total Phosphorus annual average 0.029 0.085 0.123 0.115 0.088 0.081
Orthe Phosphorus no. of days > STD 0
Totaf Nitrogen annual average 0.333 0.660 0.830 0.733 0.615 0.804
no. of days > STD 123 93 93 65 30 32
Nitrate Nitrogen no. of days > STD 0 0 0 0 0 o
Nitrite Nitrogen no. of days > STD 0 1 1 0 5 7
Ammonia Nitrogen no. of days » STD 0 0 0 0 0 0
(unionized)
Total Dissolved Solids annual average# 142 204 245 251 441 598
no. of days > STD# 337 185 186 94 310 366
Temperature no. of days > STD fish flow not adequate 201 149 118 61 85 84
no. of days > STD fish flow adequate # na na na a3 103 104
no. of days > DESIRED fish flow not adequate 213 181 156 134 150 150
no. of days > DESIRED fish flow adequate 213 181 156 172 185 186
Notes:
no. of days = number of days of the year when the standard was exceeded within any hour of the day
~ = determined for period November through June = tolal of 273 days if flows are adequate for spawning
na = not applicable
: = not a State Standard, included for infermation purposes only
# =RMHQ {Recommended to Maintain High Water Quality) used in place of beneficial use standard
DESIRED = desired condition if flows are adequate to protect juvenile Lahontan cutthroat trout
STD = Nevada State standard for Truckee River to protect beneficial uses

RCR: DATROA_03WQiStand\LWSAV992\RTS2L1ST.qpw

08-Apr-04

RCR: TROA_RDEISwastds_ali12¢.pdf
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Table DSSAMt 10. Annual summary of simulated Truckee River quality compared to State of Nevada standards

Alternative: TROA Year: 1986 CY
Run: 1986 (wet) - RT86T1: TROA
Date of Run: 24-Feb-2004
Caonstituent Statistic Reach
Glend-McCar McCar-Lockw Lockw-Derby Derby-Wadsw Wadsw-Numan Numan-Pyramid
pH no. of days > STD o ¢ 0 13 17 102
pH no. of days < STD 0 0 0 0 0 0
Dissolved Oxygen no. of days < STD (5 or 6 mg/L) 0 0 0 0 0 0]
Dissolved Oxygen no. of days < 5 mg/L* 0 0 0 0 0 0
Chloride no. of days > STD# 93 31 31 30 0 0
Total Phosphorus annuaf average 0.014 0.032 0.046 0.043 0.043 0.042
Ortho Phosphorus no. of days > STD 0
Total Nitrogen annual average 0.192 0.296 0.363 0.355 0.356 0.356
no. of days > STD 1 1 1 1 3 4
Nitrate Nitrogen no. of days > STD 0 0 0 0 0 o
Nitrite Nitrogen no. of days » STD 0 1 1 0 0 0
Ammonia Nitrogen no. of days > STD 0 G 0 0 0 1
(unionized)
Total Dissolved Solids annual average# 70 95 113 114 126 134
no. of days > STD# 1 0 0 0 0 0
Temperature no. of days > STD fish flow not adequate 131 21 29 13 22 30
no. of days > STD fish flow adequate * na na na 35 36 38
no. of days > DESIRED fish flow not adequate 137 47 55 60 65 66
no. of days » DESIRED fish flow adequate 137 47 55 95 101 104
Notes:
no. of days = number of days of the year when the slandard was exceeded within any hour of the day
A = determined for pencd November through June = total of 273 days if flows are adequate for spawning
na = not applicable
* = not a State Standard, included for information purposes cnly
# = RMHQ (Recommended lo Maintain High Water Quality) used in place of beneficial use standard
DESIRED = desirad condition if flows are adequate to protect juvenile Lahontan cutthreat trout
STD = Nevada State standard for Truckee River to protect beneficial uses

RCR' DATROA_03WQ\Stand\TROAV986'1RTE6T1ST.qpw

08-Apr-04

RCR: TROA_RDEISwgstds_all12¢.pdf
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Table DSSAMt 11. Annual summary of simulated Truckee River quality compared to State of Nevada standards

Alternative; TROA Year: 1989 CY
Run; 1989 (median) - RT89T1: TROA
Date of Run: 26-Feb-2004
Constituent Statistic Reach
Glend-McCar McCar-Lockw Lockw-Derby Derby-Wadsw Wadsw-Numan Numan-Pyramid
pH no. of days > STD 0 0 19 81 140 141
pH no. of days < STD 8] 0 0 0 0 0
Dissolved Oxygen no. of days < STD {5 or 6 mg/L) 0 0 0 4 10 15
Dissolved Oxygen no. of days < 5 mg/L* 0] 0 0 0 9 19
Chloride no. of days > STD# 91 0 0 1 0 10
Total Phosphorus annual average 0.016 0.039 0.055 0.049 0.047 0.046
Ortho Phosphorus no. of days = 8TD 0
Total Nitrogen annual average 0.241 0.374 0.453 0432 0.429 0.429
no. of days > STD 1 1 1 2 3 1
Nitraie Nitrogen no. of days > STD 0] 0 0 0 0 0
Nitrite Nitrogen no. of days > STD 0 1 1 0 0] 0
Ammonia Nitrogen no. of days > STD 0 0 0 0 0 0
(unionized)
Total Dissolved Salids annual average# 98 121 140 143 193 223
no. of days > STD# B0 0 0 0 0] 8
Temperature no. of days > STD fish flow not adequate 154 14 28 21 53 62
no. of days » STD fish flow adequate * na na na 77 79 82
ng. of days > DESIRED fish flow not adequate 157 51 63 89 99 107
no. of days > DESIRED fish flow adequate 157 51 63 149 155 160
Noles:
no. of days. = number of days of the year whan the standard was exceeded within any hour of the day
A = determined for penod November thraugh June = total of 273 days if flows are adequate for spawning
na = nol applicable
M = not a State Standard, included for infermation purposes only
# = RMHQ (Recommended to Maintain High Water Quality) used in place of benefisial use standard
DESIRED = desired condition if flows are adequate to prolect juvenile Lehontan cutthroat trout
STD = Nevada State standard for Truckee River lo protect beneficial uses

RCR: DATROA_03WQ\SIandiTROAV19890\RTEIT1ST.apw

08-Apr-04

RCR: TROA_RDEISwgstds_ali12c.pdf
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Table DSSAMt 12. Annual summary of simulated Truckee River quality compared o State of Nevada standards

Alternative: TROA Year: 1992 CY
Run: 1992 (dry) - RT92T1: TROA
Date of Run: 24-Feb-2004
Conslituent Statistic Reach
Glend-McCar McCar-Lockw Lockw-Derby Derby-Wadsw Wadsw-Numan Numan-Pyramid
pH no. of days > STD 0 0 98 49 143 24
pH no. of days < STD 0 0 0 0 0 0
Dissolved Oxygen no. of days < STD (5 or 6 mg/L) 0 1 3 65 126 148
Dissolved Oxygen no. of days < 5 mg/L* 0 0 0 34 75 114
Chioride no. of days > STD# 366 93 a3 157 163 265
Total Phosphorus annual average 0.027 0.078 0.114 0.108 0.087 0.083
Ortho Phosphorus no. of days > STD 0
Total Nitrogen annual average 0.313 0.592 0.736 0.662 0.583 0.573
no. of days > STD 123 63 64 40 9 L]
Nitrate Nitrogen no. of days > STD 0 0 0 0 0 0
Nitrite Nitrogen no. of days > STD 0 1 1 0 o ¢
Ammania Nitrogen no. of days » STD 0 0 0 0 0 0
(unionized)
Total Dissolved Solids annual average# 136 183 213 220 371 462
no. of days > STD# 337 93 93 56 194 275
Temperature no. of days > STD fish flow not adequate 189 81 87 49 75 78
no. of days > STD fish flow adequate # na na na 20 98 100
no. of days > DESIRED fish flow not adequate 191 139 133 125 145 146
no. of days > DESIRED fish flow adequate 191 139 133 164 180 182
Notes:
no. of days = number of days of the year when the standard was exceeded within any hour of the day
~ = determined for period November through Jure = total of 273 days if flows are adequate for spawning
na = not applicable
* = not a State Standard, included for information purposes only
# = RMHQ (Recommended o Maintain High Water Quality} used in place of beneficial use standard
DESIRED = dasired condition if flows are adequate to prolect juvenile Lahontan cutlhroat frout
STD = Nevada State standard for Truckea River to protect beneficial uses

RCR: DATROA_03WQ\Stand\TROAVI991RTH2T1ST.qpw

08-Apr-04

RCR: TROA_RDEISwgstds_all12c. pdf
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that population is expected to increase in the study area, which would increase municipal and
industrial water demand. No Action serves as a baseline for comparison to the TROA
Alternative.

Simulation of future conditions without TROA indicated warm temperatures for fish and
water quality problems will exist minimally in wet and mostly in median and dry hydrologic
conditions (Brock and Caupp, RCR04-5.0, 2004 and RCRO04-6.0, 2004 ). Temperature, pH,
DO, chloride, TDS, and total nitrogen violations will occur downstream from Reno. No
Action is slightly worse than the current conditions due to larger future water demands,
mostly due to population growth. The most severe conditions occur during dry hydrologic
conditions. Without changes, current system operations will not adequately accommodate
water quality in the future.

Annual summaries of major model water quality parameters under No Action are given in
tables DSSAMt 4, 5, and 6 for each modeled reach downstream from Reno for wet (1986),
median (1989), and dry (1992) calendar year conditions.

Annual summaries indicated that Truckee River TDS and chloride concentration standards
downstream from Reno to Pyramid Lake, under dry year No Action conditions, are exceeded
most of a dry year. Annual summaries indicated that total nitrogen in the reach from
Lockwood to Derby Diversion Dam is exceeded about one quarter of the year.

X. LocCAL WATER SUPPLY ALTERNATIVE TEMPERATURE AND
WATER QUALITY SIMULATIONS

The Local Water Supply Alternative represents projected future conditions in the year 2033
without a Truckee River operating agreement; however, with some likely changes in system
operation. Therefore, LWSA and No Action do not vary greatly. The primary differences
between LWSA and No Action would be the source of water used for municipal and
industrial purposes, extent of water conservation, implementation of a groundwater recharge
program in Truckee Meadows, and assumptions regarding governmental decisions
concerning approval of new water supply proposals.

Simulation of future conditions under LWSA indicated warm temperatures for fish and water
quality problems will exist primarily in wet, average, and dry conditions (Brock and Caupp,
RCRO04-9.0, 2004 and RCR04-10.0, 2004). Temperature, pH, DO, chloride, TDS, and total
nitrogen violations will occur downstream from Reno. LWSA is slightly worse than the
current conditions due to larger future water demands mostly due to population growth. The
most severe conditions occur during dry conditions.

Annual summaries of major model water quality parameters under the LWSA are given in
tables 7, 8, and 9 for each modeled reach downstream from Reno for wet (1986), median
(1989), and dry (1992) calendar year conditions.

Under dry year LWSA conditions, annual summaries indicated that TDS and chloride
concentration standards downstream from Reno are exceeded more often than under
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No Action. Under dry year LWSA conditions, annual summaries indicated that total
nitrogen standards in the reach from Lockwood to Derby Diversion Dam are exceeded about
one quarter of the year and again are exceeded more often than under No Action.

Xl. TROA ALTERNATIVE TEMPERATURE AND WATER QUALITY
SIMULATIONS

The TROA Alternative represents a blended Truckee River operating agreement to
accommodate the concerns of several negotiating parties. This alternative concentrates on
implementing the requirements of the Preliminary Settlement Act (PSA). It provides drought
relief for the Reno/Sparks area and enhances spawning flows for threatened and endangered
fishes of Pyramid Lake. Under this alternative, current mandatory minimum instream flows
would be met.

TROA provides a compromise of several resources and accommodates the needs of many
users. Therefore, river temperatures and water quality would not be expected to be optimum
for the nonhuman environment under TROA. However, from a water quality perspective,
modeling indicated that TROA is better than No Action in most instances (Brock and Caupp,
RCRO04-7.0, 2004 and RCR04-8.0, 2004). The TROA Alternative appears to be the optimum
alternative for the human environment.

Annual summaries of major model water quality parameters under TROA are given in
tables DSSAMLt 10, 11, and 12 for each modeled reach downstream from Reno for wet
(1986), median (1989), and dry (1992) calendar year conditions,

Under dry year TROA conditions, annual summaries indicated that TDS and chloride
concentration standards are exceeded less often than under No Action. Annual summaries
indicated that total nitrogen standards in the reach from Lockwood to Derby Diversion Dam
are exceeded less than one third of the year but less often than under No Action.

XIl. SIMULATED VERSUS PREFERRED WATER TEMPERATURES
FOR FISH

Tables and plots summarizing fish temperature preferences for appropriate life stages of
Truckee River fishes were prepared for the current condition simulation (Brock and Caupp,
RCR04-3.0, 2004 ) and for the alternatives (Brock and Caupp, RCR04-5.0, 2004 ,
RCR04-7.0, 2004, and RCR04_9.0, 2004). These included temperature preference windows
on plots of daily temperature for facilitating interpretation of the wealth of fish life stage
information. Simulated daily instantaneous maximum temperatures indicated acute
temperature effects on fish, whereas 7-day moving averages of maximum, mean, and
minimum temperatures indicated chronic temperature effects. Life stages were separated
into adult migration, spawning, incubation, larvae or rearing, juvenile maintenance, and adult
maintenance. Fish species included rainbow trout, cui-ui, Lahontan cutthroat trout, mountain
whitefish, and brown trout. Summary tables of the information for extremely wet, median,
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and extremely dry ending years of a 5-year period for the current conditions and the
alternatives (12 tables of five fishes and associated life stages from Chapter 6 of the Brock
and Caupp fish temperature books) are included in the following WQ Appendix DSSAMt
tables 13 through DSSAMt 24,

Simulated river temperatures were compared to preferred ranges. For each species and life
stage of fish, the number of days that the simulated temperatures were within the
recommended range was counted. The temperature was counted as having met the preferred
criteria if the temperature was less than or equal to the maximum preferred temperature and
greater than or equal to the minimum preferred temperature. These criteria are exceeded if
the temperature curves pass through the bottom or top of the thermal box. The number of
days that recommended temperatures were met during each fish life stage was given for the
daily instantaneous maximum and maximum, mean, and minimum 7-day moving averages at
six locations: East McCarron, Lockwood, Clark, Painted Rock, Dead Ox, and Marble Bluff
Dam. These locations correspond to locations listed in the Nevada water temperature
standards or critical locations determined by fishery biologists.

In general, during average and dry current and future conditions, recommended temperatures
are exceeded for cold water and cool water fish. Recommended temperatures for warm
water species such as cui-ui are exceeded, but much less frequently. During wet years in
which cui-ui spawning runs occur, temperature requirements are often met during the high
spring spawning flows. However, once flows are greatly reduced during summer and fall,
preferred temperatures for cold water fish such as trout are exceeded frequently. Differences
between alternatives were minimal in comparison to differences between wet, median, and
dry years.

Summary tables of the water quality books are shown below as Water Quality Appendix
DSSAMLt tables 13 — 24,
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Table DSSAMt 13. No. of days recommended temperatures are met for Truckee R. Fishes

Truckee R. 1986wy (extremely wet) - Current Condition

Rainbow Trout
East McCaman_96.7 km Lockwood 106 5 kmt Clark 1249 km Painted Rock 131.6 km Gead Ox 171 7 km Marble Biluff 187.0 km
Totat inst. 7-day moving avg Inst 7T-tay moving avg Inst. T-day moving avg: Inst -7-day moving avg Inst. -7-day moving avg——| Inst. -F-day moving avg—
Lif= Stage #Days | MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN Max MAX MEAN MIN
Adult Migration 46 38 41 41 33 35 38 4 37 a1 36 46 3g 31 36 43 40 29 30 38 41 25 28 36 40
Spawning 32 25 27 24 13 21 24 9 19 17 22 a0 20 17 22 27 2 15 16 23 28 11 14 22 27
Incubation 62 32 36 40 39 24 27 44 a7 20 22 40 37 20 22 B 38 15 16 23 kL] 1 14 22 ar
Rearing 183 178 183 176 175 181 183 183 183 177 183 183 178 178 183 183 177 162 167 183 176 146 158 183 175
Juvenite Maint, 385 355 360 342 335 362 385 385 365 359 335 3685 349 360 365 361 347 344 G 58 3435 328 30 358 342
Adult Maint 365 355 360 342 335 363 365 385 365 359 365 365 349 360 365 361 347 344 349 358 345 328 340 358 342
Cui-ui
| East McCarran_8€ 7 km | Lockwood 106.5 km Clark 124,89 km Fainted Rock 131 6 km Daad Ox AT1.7 km Marble Bluff 187 0 km
Total Inst 7day moving avg———| Inst. T-ay moving avg--—-—-1 Inst, 7-day moving avg——] Inst. T-day moving avg: Inat. 7-day moving avg Inst. 7-day moving avg-———-
Lifg Stags #Days| MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Mgration 150 78 83 45 35 83 85 G4 s 74 79 58 44 70 78 59 45 63 63 58 47 58 59 51 45
Spawning a1 64 69 45 36 68 70 52 k3 80 65 53 44 57 85 57 45 52 52 56 47 48 48 48 45
Incubation N Ial 71 48 35 76 78 52 38 7 7 68 44 77 7 57 45 74 7% 62 47 74 75 65 47
Larvas 62 55 56 47 36 56 57 61 39 57 58 52 45 57 58 52 46 54 57 55 48 53 54 55 48
Lahontan Cutthroat Trout
| East McCarran  96.7 kim Lockwood 106.5 km Clark 1249 ki Painted Rock 131.6 km Dead Ox 171.7 km Marble BIuff  187.0 km
Total Inst, 7-day moving avg-———| inst. 7-day moving avg—— Inst. T-day moving avg: Inst. -T-day moving avy: Ingt. 7<day moving avg——| inst. T-tlay moving avg
Life Stage #Days| MAX MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 136 104 1z 14 102 98 102 107 1 96 1m 98 106 95 100 96 1m 94 -3 94 as 92 99 93 9z
Spawmng a9t 59 80 58 44 &6 57 66 48 53 57 51 50 55 58 50 50 53 56 48 44 92 ST 48 41
Incubatian a1 89 &0 59 44 56 57 60 48 63 o7 51 50 55 58 50 50 53 56 48 41 52 57 49 L1l
duvende Mamnt. 1ar 88 a5 95 92 ) = 103 96 B1 a1 1058 08 82 02 107 97 4 83 107 98 57 80 107 96
Adult Mamt 365 38 338 3 09 349 349 339 334 340 343 338 333 338 338 335 333 326 330 335 32 323 32 335 Exh
Mountain Whitefish
Total East McCarran  96.7 km Lockwood 106.5 km Clark 1249 km Painted Rock 131.8 km Craad Ox 171.7 km Marble Bluff _187.0 km
Lifa Stage #Days | Inst T-day moving avg———{ Inst. T-day moving avg— Inst. T-day moving avg—— Iast, T-day moving avg———{ Inst. T-day moving avg Inst, 7-day moving avg——
MAX MAX, MEAN N MAX MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MiN HAAX MAX MEAN MIN MAX MAX MEAN Mid
Adult Migration 62 rg 38 48 51 k2l 38 42 48 ) 36 42 a7 41 35 41 47 k) 32 42 48 20 16 41 47
Spavming 47 24 23 36 33 28 26 ae ) a2 28 27 37 27 24 27 35 27 21 29 35 26 22 28 kX
Incubabon 78 ar 36 47 42 85 53 45 52 54 50 40 458 45 42 40 a7 47 471 42 47 52 48 41 48
Incubabon 74 74 4 4 0 ™ 74 74 74 72 74 74 74 74 4 4 74 74 4 74 74 74 4 T4 74
Reanng 154 135 136 154 154 135 138 154 154 130 131 151 154 130 131 151 154 126 125 149 154 122 123 148 154
Juvenile Maint. 365 309 307 342 335 316 314 30 365 3or 302 342 349 308 302 335 347 301 255 330 345 295 293 327 342
Adult Maint. 385 302 307 342 335 316 314 380 365 307 302 342 342 308 302 335 347 301 295 330 35 295 293 327 342
Brown Trout
East McCarran 9.7 km Lockwood 106 5 km Clark 124.9 km Painted Rock 1316 km Dead Ox 171.7 km Marbie Biuff_ 187.0 km 1
Total Inst. 7-day moving avg— Inst. 7-day moving avg—— Inst, 7-day moving avg—— Inst. 7-day moving avg Inst 7 -day moving avg——| Inst. 7-day Moving avg--—--—i
Life Stage #Oays | MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN MAX MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 62 37 39 a8 El 3 28 4z 48 37 38 42 47 Lal 36 41 47 32 32 42 46 20 16 43 47
Spawning 32 19 14 30 29 13 Ll 20 31 17 12 18 31 17 14 20 30 16 10 24 M 11 7 2 3
Incubabon 78 ar 38 a7 42 55 53 45 52 54 50 40 49 45 42 40 47 47 4 42 47 53 49 41 46
Incubaton 74 74 74 74 70 Eal 74 T4 T4 72 74 T4 74 T4 74 74 74 74 74 74 74 74 4 74 74
Reanng 154 151 154 154 154 153 154 154 154 150 154 154 154 151 154 154 154 147 154 154 154 139 149 154 154
Juvenile Maint. 365 355 360 342 335 383 365 365 365 359 385 368 33 360 366 361 347 344 349 358 345 328 340 358 342
Adutt Maint. 385 355 360 342 335 363 385 365 365 359 365 365 M3 360 365 361 347 344 349 358 345 328 340 358 342
Number of Annual 3378 1,677 3,757 7172 3838 3,884
Degraa Days (deg C)
RCR 1 1TROA_ONFshiFishsumsFishTampSumd wh3 v 8-Fab-2004 Date of Truckee River Operating Mode! Analysis: 10-Feb-04

RCR. 1 **Provisional Data** 17-Feb-2004
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Table DSSAMt 14.

No. of days recommended temperatures are met for Truckee R, Fishes

Truckee R. 1966wy (median) - Current Condition

Rainbow Trout

East McCamran 96 7 km Lockwood 106.5 km Clark 1249 km Painted Rock 131.6 km Dead Ox 1717 km Marble Bluff  187.0 km
Total tnst. 7-day moving avg: inst, 7-day moving avg-—-—-4 Inst, 7-day moving avy. Ingt. 7-day moving avg Inst. 7-day maving avg——1 Inst 7-day moving avg——
Life Stage #Oaps| MAX MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 485 40 44 46 45 36 43 46 48 30 H 48 46 29 32 45 48 20 22 35 46 [ [«] 3 46
Spawning 32 26 30 32 1 22 2% 3z 21 17 20 3z 32 17 138 H 32 kAl 11 21 3z 3 [ 17 32
Incubation 82 34 32 55 41 24 28 50 47 18 20 32 52 17 18 k1] A7 1 1 21 32 3 1] 17 32
Rearing 183 182 183 183 183 182 183 183 183 182 183 183 183 181 183 183 183 162 163 183 183 141 143 183 183
Juysnils Maint, 305 364 365 365 354 365 385 385 365 364 365 365 365 363 365 el 365 344 s 383 365 323 325 365 381
Aduit Maint 365 364 365 365 354 365 365 385 365 384 365 365 365 363 365 365 365 344 M5 365 385 323 ki) 365 361
Cui-ui
East McCarran 96 7 km East McCarran 88 7 km Clark 124 9k Painted Rock 1316 km Bead Ox 171.7 km Marble Blufft 187 G km
Total Inst.  —-—=7-1ay moving avg Inst. T-day mowing avg: Inst 7-day moving avg Inst - T-day moving avg—— Inst. T-day moving avg——{ Inst. 7 -day moving avg——
Life Slage #Days| MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN MAX MAX MEAN MIN
Adult Migration 150 84 50 88 52 &7 a1t Al 75 3 85 a3 BE 77 84 B0 B& T 75 il B3 55 58 73 83
Spawning a 76 7 86 82 72 Te 88 75 &8 74 80 BG 67 T4 7 87 57 81 75 81 41 41 63 81
Incubation a1 o6 88 B8 52 86 858 Lal 75 84 B8 91 87 82 a8 8¢ 89 74 75 &9 k=l B9 74 84 9
Larvae 62 57 55 62 5 57 58 82 62 55 58 62 62 53 58 80 62 44 45 5% 62 39 44 54 62
Lahontan Cutthroat Trout
East McCarran 98.7 km Lockwood 1085 km Clark _124.9 km Panted Rock 131.8 km Dead Ox 171.7 km Marbie Bluff 187.0 km
Total Insl. -—-—-T-day moving avg—— Inst. —7-day moving avg—— Inst. —-T-day meving avg inst. ———=7-day mowing avg: Inst. 7F-day moving avg-—-— nst. -7 -day moying avg——
Life: Stage #Days| MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MIN MAX MAX MEAN MiN
Adult Migration 138 65 T2 94 95 59 85 o) 96 53 53 83 9z 49 51 &0 88 32 3G &1 79 32 31 42 75
Spawning o1 48 57 7 74 4 44 75 BS 28 3 2] 76 35 30 83 75 15 17 48 65 10 5 32 63
Ingubation a1 48 57 7 T4 41 44 75 85 36 kal 64 76 38 30 63 75 15 17 48 85 10 5 3z 62
Juvenie Maint. 107 102 107 107 100 103 107 107 107 86 100 197 107 93 99 107 107 72 72 107 107 63 54 107 17
Adult Mant. 3685 364 364 343 320 365 365 361 344 362 362 354 343 360 360 354 341 343 346 351 336 325 325 352 328
Mountain Whitefish
Total East McCarran §6.7 km Lockwoed 106.5 km Clark 1248 km Painted Rock 131.6 km Daad Ox 17t 7 km Marble Biuff  187.0 km
Lie Stage # Days Inst. -7-day moving avg-- Inst, T-day moviig avg. inst, 7-day moving avg: 1 Inst, T-day moving avg: Inst. -F-day moving avg- Inst. ~day moving avg:
MAX MAX MEAN MIN MAX MAX MEAN Min MAX MAX MEAN MIN MAX MaX MEAN MiN MaX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration B2 26 18 43 62 23 18 33 50 20 17 26 36 0 17 22 34 18 18 17 28 11 g 17 26
Spawaing 47 32 28 a7 47 2 26 45 47 33 28 44 48 35 29 42 45 33 25 38 44 23 24 35 44
Incubation 78 [ix] 59 74 67 60 57 T8 73 64 58 72 ] 64 80 89 68 61 53 6l 65 60 55 57 63
Incubabicn 74 bl 74 64 52 88 kAl 74 69 kAl 74 74 68 72 iL 74 B8 71 74 74 G8 Il 74 4 a6
Reanng 154 138 142 154 152 138 142 154 154 134 138 154 154 1 137 150 154 " 16 140 154 106 106 138 154
Juvenile Maint. 365 332 333 365 354 332 332 365 365 325 328 350 385 324 324 343 385 282 297 328 384 275 278 325 361
Adukt Mant. 05 332 332 365 354 332 333 36S 385 32% 326 350 365 329 324 343 365 288 297 28 384 275 278 325 381
Brown Trout
East McCarran 96 7 km Lockwood 106 5 km Clark 124 9 kin Painted Rock 1316 km Dead Ox 171.7 km Marble BIuff 187 0 km
Total inst  ———-7-day moving avg Inst. 7-day moving avg——| Inst. T-day moving avg—— Inst 7-tay moving avg—— Inst. F-day moving avyg Inst T-day moving avg—-{
Life Stage #Days [ MAX MAX MEAMN MIN MAX MAX. MEAN MIN MAX MaX MEAN MiIN Max MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migrabon 82 26 18 41 62 23 18 33 50 pat) 17 28 36 20 17 23 34 18 16 17 26 1" 9 17 26
Spawning 32 17 13 32 3z 14 1 30 32 18 13 29 31 18 14 27 30 18 10 jal 29 14 g9 20 29
Incubation 78 B3 58 74 B7 4] 57 78 73 64 5% 7z 62 o4 B0 €9 68 61 53 60 65 60 55 57 63
Incubation 74 Il 74 64 52 13 71 74 69 Il 74 T4 68 T2 4 74 &8 kal 74 74 63 1 T4 EE] .
Reanng 184 153 154 154 152 154 1584 154 154 154 154 154 154 154 134 154 154 148 148 154 154 133 137 154 154
Juvenik Maint 385 364 365 365 354 385 365 385 365 384 365 369 365 363 55 365 365 344 345 385 365 323 325 365 361
Adult Maint, 365 364 365 365 354 365 365 365 365 364 385 385 363 363 365 365 365 344 35 365 385 323 325 385 361
Number of Annual 3,485 3z 3,983 4,031 4,244 4,323
Oagres Days {dag C)
RUR | iTROA_O3\F1sh. Sishsum Frsh TempSumd whi 1av 18-Fah-2004 Date of Truckee River Operating Mode! Analysis: 10-Feb-04
RCR 1 **Provisional Data™ 17-Feb-2004
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Table DSSAMt 15.

Truckee R. 1992wy (extremely dry) - Current Condition

Rainbow Trout

No. of days recommended temperatures are met for Truckee R. Fishes

East McCarran 96.7 km ood _106] Clark  124.9km Panted Rock 131.6 km Daad Ox 171.7 km Marbia Bluff 1870 km
Total Inst. T-day moving avg-—-—I Inst, -T-day moving avg——| Inst. 7 -day moving avg: Inst. T-day moving Inst, F-day moving ave: Inst, T-day Moving avy:
bifz Stage # Days | MAX MAX MEAN MIN MAX MAX MEAN MIN MaX MAX MEAMN MIN MAX MAX MEAN MIN MAX MAX MEAN Mity MAX MAX MEAN MIN
Adult Kigration 46 3 [ 14 34 1 o 5 26 1 Q 3 17 1] 2] 3 17 1 Q 3 13 o o 3 25
Spawming 3z 2 o a 20 [} [} Q 12 o} ] o 10 0 [+] G 10 1 Q [} ] [ 4] ) 13
Incubation 82 2 [¢] 13 44 o o a 15 o 0 Q 18 o G [¢] 16 1 o a 12 Q 0 o 27
Rearing 183 144 145 183 183 123 128 182 183 132 137 183 183 138 140 183 183 154 155 183 183 128 133 183 183
Juvenile Maint 365 326 327 365 38 fles) 310 365 365 314 318 365 365 320 322 385 365 335 337 365 362 306 316 265 365
Adult Maint, 365 326 3zy 365 348 305 319 365 385 3 319 365 3685 320 322 365 365 335 337 365 382 306 315 362 365
Cui-ui
East McCarran 96.7 km Lockwood  106.5 km Clark 124 9km Painted Rock 131.6 km Dead Ox 1717 km Marble Bluff 187 0 km
Total Inst. T-day moving avg- Inst. T-day moving avg inst 7-day moving avg——] nst 1-day moving avg: Inst. -7-day moving avge—-—i Inst. T-day moving avg:
Life Staga #0ays| MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAM MIN Max MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adull Migration 150 a2 61 67 67 86 BR 7 &7 B84 86 63 88 63 65 57 66 83 65 55 66 53 80 a8 74
Spawning 81 30 29 64 87 27 29 48 84 29 3 42 &5 28 30 39 64 28 31 39 81 19 24 42 89
Incubation 91 58 61 a7 Ial 54 55 70 B 52 55 73 81 47 49 T2 81 48 49 68 1 as 3 72 Al
Larvae 62 28 31 58 B2 24 25 40 57 22 25 44 a2 18 19 43 B2 20 19 39 62 4 i} 43 82
Lahontan Cutthroat Trout
East McCarran 86.7 km Lockwood 106 5 km Clark 124 8 km Panted Rock 1316 km Dead Ox 717 km Marble Biuff 187 0 km
Total tnst. 7-day moving avg—-— nst. T-day moving avg Inst ———-—-7-day mowving avg Inst F-day maving avg- Inst. 7<day moving avg: Inst. -7-day moving avg
Life Stage # Da MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 126 54 &7 7 ar 52 59 72 77 56 60 70 67 48 52 88 68 50 54 65 67 a7 35 68 7
Spawning 91 17 24 31 85 17 24 28 36 1% 23 28 34 14 n 28 35 14 14 2% M 8 7 28 42
Incubation 91 17 24 3t 85 17 24 36 19 23 28 34 14 11 28 35 14 14 29 34 B 7 28 a2
Juvenile Maint 107 64 63 07 107 3z 36 107 56 49 a7 107 57 80 o6 107 67 &8 105 107 52 54 107 107
Adult Maint 365 328 337 324 308 N 317 365 3I65 323 323 385 357 329 328 351 320 LRl 343 342 s 3 318 361 337
Mountain Whitefish
Total East McCarran 98.7 km Lockwood 106 5 km Clark 1249 km Panted Rock 131.6 km Dead Ox 171 Fkm Marble BIuff  187.0 km
Life Stage # Days Inst.  —-—-—--7-lay moving avg: Inst. T-day moving avg———-1 Inst, 7-day moving avg Inst.  ———7-gay moving avg Inst. 7-day moving avg: Inst 7-day moving avg
MAX MAX MEAN Wi MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX RMAX MEAN MIN
Adult Migration B2 11 8 11 43 3 0 4 3 9 L] B g 9 & ] 10 10 7 8 10 g [ 8 11
Spawning 47 3t 27 35 39 18 15 16 24 27 23 28 32 28 24 30 34 30 28 a5 38 25 2 3 36
Encubation 78 62 58 58 45 49 48 47 55 58 54 59 62 59 55 61 61 61 58 &4 58 56 52 62 B4
cubation 74 59 64 83 52 56 &0 T3 74 60 82 74 4 58 58 73 64 1 63 B84 55 54 3 Il 54
Rearing 54 101 kLl 151 154 a2 :23 115 191 98 96 124 152 94 a2 124 151 95 97 127 152 80 78 132 154
Juwenile Maint, 365 283 286 358 348 223 228 299 348 251 242 312 359 253 248 312 351 275 278 316 351 2 pral az1 365
Adult Maint 365 288 288 359 348 22% 228 209 348 251 242 32 355 253 243 32 351 275 27 316 35 23 221 3 365
Brown Trout
East McCarran 88 7 km Lockwood 106.5 km Clark 124 9km Painted Rock 131 6 km Dead Ox 1717 km Marble Biuff  187.0 km
Tatal Insl.  ———7-day moving avg Inst -day moving aviy- inst. 7-day moving avg Inst, 7-day moving av Ins{, 7-day moving avg Inst, T-day maving avge——
Lifs Stage # Days | MAX MAX MEAN MIN MAX RAAX MEAN MIN MAX MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MIN MAX MAX MEAN MIN
Adult Migration 62 " B 11 43 3 [+] 4 6 9 6 8 ] 9 L] ] 0 10 T B 10 g 8 8 1
Spawning 32 16 12 2 24 3 [¢] 1 ] 12 8 13 17 13 9 15 21 15 13 20 21 10 7 16 21
Incubabion 78 62 58 68 45 48 48 47 55 58 54 58 &3 59 58 81 a1 &1 58 a4 58 56 52 a2 64
Inguhation 74 59 64 63 52 113 &a 73 74 BO 62 74 74 58 58 73 84 61 63 &4 55 54 558 71 64
Reanng 154 128 134 154 154 17 122 154 154 121 130 154 154 125 133 164 154 137 143 154 154 114 126 154 154
Juvemnle Maint 385 326 327 365 348 305 34 365 365 314 319 365 3865 20 322 365 385 335 ks 385 362 308 RAE] 385 365
Adult Mant, 365 328 27 365 348 305 310 365 365 a4 314 85 365 320 322 365 365 335 337 385 362 306 315 366 365
Number of Annual 4127 5197 4.812 47122 4,616 4,715
Cegraa Days {deg C)
HCH. 1 TROA_DIFishFishsumiFishTampSumd whid o *B-Fube2004 Date of Truckee River Operating Model Analysis: 10-Feb-04

RCR: 1

““Provisional Data**

i7

-Feb-2004
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Table DSSAMt 16.

No. of days recommended temperatures are met for Truckee R. Fishes

Truckee R. 1986wy (extremely wet) - No Action

Rainbow Trout

East McCarran_98.7 km Lockwood 106 5§ km — Clark 1248 km Pawted Rock 131.8 km Disad Ox. 171 7 km [ Marble Bluff 187 0 km
Tatal Inst. F-day moving avg: Inst - T3y moving avy: lnst. 7-day moving avg: Inst. 7-gay moving awvg st 7 <day moving avg Inst. T-day moving avg—-—
Lifs Stage #Days [ Max MAX MEAN MIN MAX MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MiN MAX MAX MEAN MiN MAX MAX, MEAN MIN
Aduli Migration 46 39 41 41 a2 32 38 48 a8 31 36 45 40 31 25 43 40 28 30 38 41 25 28 36 39
Spawning 3z 25 27 24 13 18 24 28 18 7 22 20 20 17 21 2r 23 14 18 24 28 1" 14 22 27
Incubation 62 32 36 40 38 21 27 44 37 18 22 39 37 20 21 36 40 14 16 24 38 1 14 22 37
Reanng 183 178 183 118 173 184 183 183 183 174 77 183 183 175 180 183 1823 162 187 183 182 146 158 183 178
Juvenile Maint. 365 356 361 342 335 383 365 365 366 356 359 365 383 357 382 365 386 344 348 385 359 328 30 365 351
Adult Mamt. 365 356 361 342 335 383 365 365 365 356 35% 365 365 387 352 365 365 344 343 365 358 328 340 365 351
Cui-ui
East McCarran 96 7 km \ockwood 106.5 km Clark 124 9km Painted Rock 131.6 km | Dead Ox 171 7 km tarble Bluff  187.0km
Tota Inst.  ———--7-day moving avg Inst. 7-day moving avg. Inst 7-day moving avg tnst. T-day moving avg«z‘ Inst 7-day moving avg: Inst. 7-day mowving avg
Life Stage #Days [ MAX MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN
Adult Migratign 160 78 83 46 as a6 BB 56 41 73 % 62 45 72 77 62 48 64 64 58 49 61 62 52 46
Spawning o 64 23 46 35 70 T2 54 41 50 &4 60 45 58 63 60 45 63 53 56 49 50 51 48 46
Incebation a1 7t n 46 35 b 78 54 41 78 R’ 60 45 78 78 61 45 75 77 64 49 T8 7 a5 48
Larvae 62 85 a6 47 3% 57 58 52 42 57 58 54 46 57 58 54 48 55 58 55 49 5 5% 55 48
Lahontan Cutthroat Trout
East McCanan_86.7 km Lockwood 106.5 km Clark___124 9 km Painted Rock 1318 km [ Dead Ox 171.7 km [ Marbls Biuff  197.0 ki
Total inst ———T7-lay moving av Inst. T-day moving avg Inst.  ———T7-day moving avg—-— nst. -7-day moving avg tast. T-day moving avg inst, -7 <day moving avg-—-—-{
Life Stage #Days| MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN MAX Max MEAN MIN MAX MAX MEAN MIN
Adult Migration 138 100 102 114 102 98 102 109 113 96 102 92 o7 o8 1q1 96 103 94 100 84 98 2l 59 94 94
Spawning Xl 59 80 59 44 56 57 81 48 53 57 5% 51 4 &7 51 50 55 57 48 44 51 57 52 43
Incubaticn 91 59 60 59 44 56 57 61 48 53 57 51 51 54 57 o1 50 55 57 49 44 51 57 52 43
Juvenile Mamt. 107 8% 85 96 g2 92 98 104 96 78 20 107 a7 81 91 107 57 75 a3 107 a8 57 BOD 107 95
Adult Maint 365 338 338 332 315 365 365 382 343 358 362 345 336 354 356 342 336 336 339 338 33 330 340 337 332
Mountain Whitefish
Total | East MeCarran 96,7 km Lockwood 1085 km Clark _ 124.9km [ Panted Rock 131.6 km Cead Ox 1717 km Marble Biuff  187.0 km
Life Stage #Days| Inst.  —e—-—-T<day moving avg: Inst, 7-day moving avg Inst. T-day MOVING avpm——-—- Inst, 7-day moving avg: Inst. T-day maving avg Inst.  ———T7-Gay MoviNg avgm--—-y
WA MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN Min MAX MAX MEAN MIN MAX MAX MEAN MIN
Adutt Migration 62 38 39 48 51 0 36 41 48 33 38 41 47 40 36 N 48 28 32 41 48 21 18 43 47
Spawning 47 24 22 36 33 25 22 33 47 26 23 33 39 pacy 27 3o 37 29 24 ac 36 25 22 31 36
Incubatian 8 37 35 a7 42 56 53 64 78 57 54 59 55 58 56 53 50 56 51 45 49 55 52 50 48
Incubation 74 74 74 74 72 68 74 T4 74 n 74 74 74 72 74 74 T4 74 74 T4 74 4 T4 74 74
Reanng 154 135 138 164 154 135 136 154 154 120 129 3 154 130 130 181 154 126 125 149 154 122 123 148 154
Juvenile Maint 365 310 308 342 335 315 314 358 365 306 300 340 365 307 am 338 365 301 295 336 359 295 292 33 351
Adult Maint, 365 310 308 342 335 315 314 35% 365 306 300 340 385 307 leg] 339 365 30 205 336 359 295 293 334 391
Brown Trout
East McCarran 96,7 km Lockwood 106 5 km Clark 124 9 km ’7 Panted Rock 1316 km Dead Ox 171 7km Marble Bluff  187.0 km
Total Inst.  —omemeeTfay MOVING AVg-———m-— Inst. F-day moving avg- InsL. 7-day moving avg-- Inst —7-day moving avgy tnst 7-day moving avg—-— Inst. 7-day moving avg:
Life Stage #Days | MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAK MEAN MIN MAX MAX MEAN MIN
Aduft Migraton 62 a8 39 48 51 30 a8 41 48 33 36 4 47 40 13 4 46 28 32 41 46 21 12 43 a7
Bpawmning 32 15 13 ki) 29 10 7 18 32 11 & 18 31 14 12 18 30 14 ] 22 H 1 7 22 32
Incubation T8 37 35 47 42 56 53 64 78 57 54 59 L] 58 56 53 58 56 51 49 49 55 52 50 48
Ingubation 74 74 74 T4 72 68 74 T4 74 Eal 74 74 74 72 T4 4 74 74 74 74 74 T4 k] 74 74
Rearing 154 151 154 154 154 153 154 154 154 144 154 154 154 149 154 154 154 147 154 154 154 1389 149 154 154
Juvanile Maint, 365 356 361 342 3a5 363 385 365 365 356 358 3865 365 357 362 363 365 344 9 365 339 3z8 340 365 3
Adult Mainl, 365 358 361 342 335 363 el 365 3685 356 352 365 365 357 362 365 365 344 349 365 359 328 M0 365 351
Numbsr of Annual B3 B4 EE4 B3 13 34z
Degree Days {deg C)
HEH pITROA DB FrahFishaumiFizh TompSund wh3 e 18 Fub 2004 Date of Truckee River Operating Model Analysis: 10-Feb-04

RER. A

**Provisignal Data™

17-Fep-2004
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Table DSSAMt17.

No. of days recommended temperatures are met for Truckee R. Fishes

Truckee R. 1966wy (median) - No Action

Rainbow Trout

East McCarran 96 7 km Lockwood 108.5 km Clark 1249 km Pamnted Rock 131.6 km Dead Ox 17t Tkm Marble BIUFf 187 0 km
Total RSl —meee 7o AY MOVING SV mem] insl, 7-day moving avg- Inst 7-day moving avg Inst. 7-day moving avg Lst, T-lay moving avg- Insi.  ———-—.7-day moving avg:
Life Stage #Days | MAX MAX MEAN MIN MAX MAX MEAN MIN Max MAX MEAN MAIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 46 36 ER] 46 46 3c 5 46 48 21 28 45 45 21 28 40 48 7 1 3 43 2 o 27 42
Spawning az 22 27 32 18 18 2 32 28 12 14 Eal 32 1z 14 28 32 4 1 17 29 1 o 13 28
Incubation B2 24 27 55 48 19 21 44 54 12 14 31 47 12 14 26 37 4 1 v 29 1 1] 13 28
Rearing 182 182 182 183 183 183 183 183 183 81 183 183 183 180 183 183 183 161 182 183 183 138 1414 183 183
Juvenite Maint. 365 354 385 36Q 34 365 385 385 3685 363 365 365 365 382 365 365 365 343 344 365 365 kAl 323 365 365
Adult Mant, s 384 385 360 31 365 365 365 365 363 385 368 365 362 365 365 385 343 344 365 365 321 323 365 369
Cui-ui
East McCaran 96.7 km Lockwood 108 5 km Clark  1249km Painled Rock 131.6 km Dead Ox 171 7 km Marble Biuff 1870 km
Total Inst. T-day moving avg———-—| Inst. T-day moving avg Inst. 7+day moving avg: Inst. T-day moving avg Inst, - T-day moving avg: Inst.  — 7-¢ay moving avg——|
Life Stage #Days | MAX MAX. MEAN M MAX MAK MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migratian 150 &7 an 87 57 B9 85 25 86 77 82 a4 90 78 7o 82 ag 59 0 KAl 79 43 41 63 B2
Spawning a1 73 76 BS 57 T 75 87 85 62 66 i 88 61 64 76 87 46 55 67 77 29 23 63 80
Incubation 81 88 :1:3 B8 57 85 B8 kil 85 a2 87 90 S0 82 88 a0 9 T 756 87 91 62 65 a8z 91
Larvae 62 87 58 62 55 56 58 62 62 53 57 60 62 52 £6 B0 62 4 45 57 62 3z 35 52 62
Lahontan Cutthroat Trout
East McCarran 98,7 km Lockwood 108.5 km Clark  124.5km Pantad Rock 131.6 km Dead Ox 171.7 km Marble Bluff _187.0 km
Total Inst, 7-day moving avy Inst.  —--—T7-day maving avg- Inst 7-day moving avg-——-1 Inst. F-day moving avg—— ingt. 7-day moving avg—— Inst T-day maving avg
Life Stage # Days | MAX MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 136 58 83 94 96 38 60 o7 102 44 50 73 90 az 42 85 84 37 35 4z 70 35 34 41 67
Spawning a1 40 46 % iE) 32 3 7 a2 24 23 58 75 2z 23 54 69 11 12 29 81 [ Q 2% B0
Ingubabon a1 40 46 6 74 22 kel 70 82 24 22 58 73 22 23 54 69 11 12 29 61 ] Q 23 80
Juvernile Mant, 107 102 107 107 101 103 107 107 107 94 100 107 107 94 97 107 107 " 71 107 107 47 50 107 107
Adult Maint 365 358 358 327 301 365 365 364 352 365 365 355 342 364 384 352 339 348 349 347 332 324 328 344 324
Mountain Whitefish
Total East McCaran 957 km tockweod 406.5 km Clark 1249 km Panted Rock 131.6 km Dead Ox 1.7 km Marble BIuff 187.0 km
Lifa Stage #Days [ Inst T-day moving avg Inst.  ——-a-F-day maving avg: Inst. 7-day moving avg Inst. 7-day moving avg-——-—| Inst, T-day moving avg. Inst. 7-day moving avg
MAX MAX, MEAN MiN MAX MAX MEAN MIN Max MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN Min MAX MAX MEAN MIN
Adult Migration 62 22 17 42 a2 ool 17 19 45 18 16 18 3t 18 16 i7 30 15 15 18 20 9 7 16 22
Spawming 47 29 n 46 47 24 18 45 46 3 27 39 45 k3l 28 38 45 31 24 34 44 28 22 33 44
Ingubation 78 60 82 5 = 35 49 76 77 62 58 70 73 62 53 69 73 62 55 62 &7 58 b3 5% 65
Incubation 74 64 ) 63 28 65 70 74 T4 Eal 73 74 &7 Il 74 73 66 Eal 74 al 63 1 73 70 58
Reanng 154 137 141 154 153 135 138 154 154 132 135 149 154 132 135 145 154 1o 197 140 154 102 1™ 137 154
Juverile Maint 365 kil 332 360 341 330 330 385 3685 323 323 346 365 322 323 338 365 230 288 328 365 271 278 325 365
Adult Maint, 365 331 a3z 360 3 330 330 365 365 323 323 346 365 322 322 338 385 290 288 328 365 271 276 325 365
Brown Trout
East McCarran 96 7 km Lockwoad $06.5 km Clark 124 9 km Pannted Rock 1316 km | Dead Ox 717 km Marble Bluff  $B7.0 km
Tolal Inst T-day maving avg- Inst. T-day moving avg- inst 7-tay maving avg—— Inst. 7-day moving avg—ro Inst. 7-day mowing avg: Inst. -7 <ay moving avyg
Lifs Stage # Days [ MAX MAX, KMEAN Min MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MaX MAX MEAN MIN MAX MAX MEAN MIN
Adull Megration &2 22 17 42 62 20 17 19 45 13 16 18 l 18 1B 17 30 15 15 16 20 9 T 16 22
Spawning 32 14 16 3 32 =] 5 a0 3 16 12 24 i 16 13 23 30 16 9 19 29 13 ¥ 18 29
Incubation 78 BO 82 5 =t} 59 43 76 7 82 58 70 73 B2 5o [:iz] 73 62 55 82 67 &9 52 58 65
incubation 4 B4 &8 53 28 85 70 T4 74 Eal 73 4 87 71 74 73 68 Ial T4 " 63 Fal 73 70 58
Rearing 154 152 154 154 153 154 154 154 184 153 154 154 154 153 154 154 154 147 147 154 154 134 135 154 154
Juvenile Mant 365 364 385 360 341 365 3685 365 65 362 388 365 365 362 1y 365 365 343 344 365 385 321 323 383 305
Adult Mainl 365 364 365 360 H1 365 385 385 365 363 365 365 365 362 365 365 365 343 344 365 365 3N 323 365 365
Number of Annual HEE 2683 4,18 4173 444 4413
Degrea Days (deg C)
RCR | 1TROA_03F 18t Fishsum:Frsh Tamp Sumd whia rav ‘8 Fon 2004 Date of Truckee River Operating Model Analysis: 10-Feb-04

RCR" t

**Provisional Data'*

17-Feb-2004
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Table DSSAMt18. No. of days recommended temperatures are met for Truckee R. Fishes

Truckee R. 1992wy (extremely dry) - No Action

Rainbow Trout

East McCaman 96 7 km Lockwood 106.5 km Clark 124 3 km Pamted Rock 131.6 km BCead Ox 171.7 km Marble Bluff 187 O km
Total Inst. 7-day moving avg: Inst. —--F-clgy Moving avg——| Inst, 7-day moving avyg Inat. T-day moving avg Inst. 7-day meving avg Inst. T-day moving avg:
Life Stage #Days| MAX MAX MEAN MIN MAX MAX MEAN MIN Max MAX MEAN Min MAX MAX MEAN MIN Max MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 48 3 <] 12 33 1 D] 1 18 ] a 2 11" o G 2 " 1 0 3 12 [ 4] 3 25
Spawning 32 Z o [ 19 [+ a 4] 1" a 4] o 4 <] o Q + 1 0 1] 5 o 0 o 13
Incubation 62 2 [ 1 42 o a Q 11 a Q o 8 o o o g 1 ¢} o " a o o] 28
Rearing 183 143 148 182 183 126 122 183 183 133 136 183 183 142 141 182 183 153 154 183 183 12% 131 183 183
Juvenie Maint, 365 325 339 365 330 308 3t 365 369 315 318 365 365 324 323 385 385 33 336 385 385 308 313 385 365
Adull Maint 385 326 330 385 350 308 3 365 365 315 318 365 385 3 323 365 385 33 336 368 365 306 313 365 365
Cui-ui
East McCamran 96.7 km Lockwood  106.5 km Clark  124.9 km Painted Rock 1316 km Dead Ox 1717 km Marble Bluff 187 0 km
Tolal Inst. T-day moving avg——-——| Inst, 7-day moving avg Inst. 7-day moving avg: Inst, 7-day moving avg— | Inst  ———~T7-day moving avg——] Inst. T-day moving avg
Life Stage #0ays] MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN MAX MAX MEAN MIM MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 150 61 B0 &6 69 B2 84 a3 85 &5 €6 il 78 683 BS 67 66 63 65 58 67 53 60 62 73
Spawning 91 29 28 63 69 26 28 39 &2 24 a0 37 81 28 30 37 56 28 31 4 61 12 24 47 68
trcubatian a1 57 61 87 74 49 50 69 81 48 51 71 a1 50 52 69 13 5Q 81 69 91 as 38 7t o1
Larvae 82 28 31 58 62 19 20 39 52 18 21 42 62 21 22 40 58 21 21 40 62 9 & 42 82
Lahontan Cutthroat Trout
East McCarran 95 7 km Lockwood 106 5 km Clark 124 Skm Panied Rock 1316 km Dead Ox 1717 km Marble Bluff 167.0 km
Total Inst. 7-day moving avg: Inst 7-day moving avg: Inst. -T-day maving avy Inst. T-day moving avg. Inst. -7-day maying avg inst, ?-day moving avg
Life Stage #Days| MAX MAX MEAN MIN WMAX MAX MEAN MIN MAX MAX WMEAN MIN MAX MAX MEAN MIN MAX MAX, MEAN MIN MAX MAX MEAN MIN
Adult Migration 136 52 BQ 66 85 M 42 0 73 48 63 [l 74 46 51 2 a7 50 53 65 67 k) 33 68 72
Spawining 91 14 24 31 65 2 12 26 az 15 15 28 3 14 14 8 a2 14 13 29 34 L] 7 28 41
Incubabon 9N 14 24 3 65 9 12 26 32 15 15 28 31 14 14 28 3z 14 13 23 34 ] ? 28 41
Juvenile Maint 107 65 65 107 107 32 32 90 107 55 59 86 107 59 81 g5 107 66 [:1:3 w7 107 B3 54 107 107
Adult Mant, 365 331 335 325 308 313 fcal:3 365 385 323 323 385 365 333 i 365 365 342 345 345 326 3N 212 364 338
Mountain Whitefish
Total East McCarran 86 7 km Lockwood 1085 km Clark _ 124.9km [ Painted Rock 131.6 km Dead Ox 1717 km Marbla Bluff _187.0 km |
Life Stage #Days| Inst  ———-T-day moving avg Inst.  ————7-day maving avg—— lnst ———---jay moving avg- Inst T-day moving avg tnst. T-day moving avg——— Ingt, 7-day moving avg
MAX MAX MEAN MIN MAX MAX MEAN MIN MAX, MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migratian €2 " 8 " 42z 1 4] 3 5 9 B ? 9 8 1 7 9 0 7 B 10 9 ] 8
Spawning 47 30 27 3 39 3 Q 2 13 25 19 25 29 26 22 27 30 30 28 3 35 25 21 3t
Incubation 78 a1 58 58 45 15 12 33 44 56 a0 56 &0 57 53 58 B1 61 59 BB 60 56 52 B2
incubation 74 5% 63 83 52 26 24 48 65 EL 55 65 74 56 56 70 74 B0 63 86 57 54 55 "
Rearing 154 102 102 130 154 a6 91 16 152 G4 95 122 152 96 o8 123 148 S4 98 127 152 B0 ] 132
Juvenile Mamt. 385 288 288 354 350 226 223 290 348 244 23% 3 354 256 254 an 348 273 280 316 354 234 221 323
Adult Maint. L) 283 286 354 350 228 223 290 348 244 239 3 354 256 254 af 348 273 280 318 354 Fidl pal 323
Brown Trout
East McCarran _96.7 km Lockwood 106 & km Clark 1248 km Paintsd Rock 131.6 km Dead Ox 1717 km [ Marbie BIUff 187 0 km |
Total Inst_ -7-day moving avg Inst ———-7-day maving avg: 1 kst —-——ma-Tday MovINg avy: Inst, -T-day maving avg: Inst. 7-day meving avg-——- Inst. 7-day moving avg————
Life Stage # Days | MAX RAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX AN, MEAN MIN MAX MAX MEAN MIh
Adult Mgration 62 11 8 11 42 1 Q 3 5 9 6 7 & 9 6 7 9 10 7 8 10 ] L] B 11
Spawning az 13 12 15 24 a a Q a 10 6 0 14 11 8 12 15 15 13 20 20 10 7 16 21
Incubation 78 61 58 58 45 15 12 33 44 56 50 56 BQ 57 53 58 1 61 59 86 69 56 52 B2 54
Incubabon 74 58 g3 63 52 26 24 48 65 55 a5 65 74 56 56 70 74 60 63 66 57 54 55 7 -
Reanng 134 128 140 154 154 118 123 154 154 122 129 154 154 129 134 154 154 137 143 154 154 114 124 154 154
Juvenile Maint 365 32§ 30 365 350 308 an 835 365 3135 318 365 365 324 323 365 365 334 336 365 JI65 308 313 365 65
Adult Maint. 365 323 330 365 350 308 311 385 365 315 318 365 365 324 23 365 385 334 336 385 365 08 313 385 365
Numbar of Annual 4,151 5,670 560 492¢ 4,643 4712
Degree Days {deg C}
FCR |\TROA_D3FrahiFishsumFish TamgSumd whis rue 15-Fub.2004 Date of Truckee River Operating Model Analysis: 10-Feb-04

RCR" 1 *rProvistonal Data®* 17-Feb-2004
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Table DSSAMt 19,

Truckee R. 1986wy (extremely wet) - LWSA

Rainbow Trout

No. of days recommended temperatures are met for Truckee R. Fishes

East McCarran 96 7 kin Lockwood 106.5 km Clark 1249 km Painted Rock 131.6 km Dead Ox 171.7 km Marbie Bluff 187 O km
Total Ingt, 7-day moving avg Inst. F-day moving avg———-—] Inst T-day moving avg Inst. 7day moving avy inst. T-day moving avg inst. T-day maving avg
Life Stage #Days| MaX MAX MEAN M MAX MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 46 39 41 41 33 32 ia 46 38 3 36 43 40 Kyl 5 43 40 i} a0 385 41 25 28 36 39
Spawning 32 25 27 24 13 18 24 29 19 17 22 29 20 17 21 27 23 14 16 24 28 1 1 2z 27
Incubatsor 82 a2 6 40 3% 21 27 44 ar 19 22 3a 37 20 21 26 40 14 16 24 32 11 14 22 3r
Reanng 183 178 183 178 173 181 183 183 183 174 177 183 183 175 180 183 182 162 167 183 162 146 158 183 178
Juvenile Mant 365 356 361 342 335 363 365 365 365 2336 358 365 365 357 362 65 365 344 34¢ 365 359 az 340 365 350
Adult Maint 3685 356 361 342 335 363 265 265 365 356 359 365 365 397 362 365 365 344 3439 365 359 328 340 365 a50
Cui-ui
| East McCaman_ 96.7 km Lockwood 106 S km Clark___ 124.9 km Painted Rock 131 6 km Dead Ox 171.7 km Marble Bluff_ 187.0 km
Total nst -T-tday moving avg Inst. T-day moving avg: inst. day tnovity avy: inst. -7-day moving avg——| Inst. 7-day moving avg—— trast ———-7-day moving avg——
Life Stage #Days| MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX WAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN
Adult Migration 180 78 a3 46 35 88 -3 56 41 73 78 62 45 72 77 62 45 64 64 58 49 [ &2 52 48
Spawning 91 64 89 46 35 D) 72 54 41 59 B4 60 45 58 B3 60 45 53 53 56 49 50 I 48 45
Incubaton 91 hal 71 46 35 78 ra 54 41 78 78 &0 45 78 78 61 45 75 7 54 49 76 t 85 48
Larvae 62 55 56 47 38 57 58 52 42 &7 58 54 46 57 58 54 46 55 58 55 43 54 85 2% 48
Lahontan Cutthroat Trout
East MeCarran 967 km Lockwood 106.5 km Clark 124 9 km Panted Rock 131.6 km Dead Ox 171.7 km Marble Bluff  187.0 km
Taial Inst T-day moving avg—— Inst. 7-day moving avg—— Inst. T-day maving avg: Inst. F-day moving avg Inst, 7-day moving avg——- Inst. T-day moving avwg——
Life Stage #Days| MAX MAX MEAN MIN MAX MAX MEAN Min MAX MAX MEAN N MAX MAX MEAN M MAX MAX MEAN MIN MAX MAX MEAN MiN
Adult Wigration 138 100 402 114 102 102 109 13 96 102 a8 107 96 m 96 102 a4 100 94 96 a2 100 94 o4
Spawning g1 59 60 59 44 0-Feb-04 53 57 51 51 54 57 51 50 55 57 49 44 51 57 52 43
Incubaton a1 59 6O 58 44 58 57 61 43 53 57 51 51 54 57 51 50 B5 57 49 44 54 57 52 43
Juverde Maint. 107 ] 95 9% 92 92 98 104 96 78 90 107 a7 a1 ™ 107 97 75 83 107 98 57 60 107 o6
Adult Maint. 365 339 3% 32 315 365 355 354 343 358 362 346 336 354 356 343 336 336 339 338 334 330 340 337 333
Mountain Whitefish
Total East McCarran 96.7 km Lockwood 106.5 ki Clark 1249 km Painted Rock 1316 km Cead Ox 1717 km Marble Bluif _ 187.0 km
Life Stage # Days Inst F-day maving av¥g- Inst 7-day moying avigee--—, Inst, T-day Moving avy Inst 7-day maving avg—— Inst. 7-day maving avg—— inst T=1ay moving avg———
MAX MAX MEAM MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX Max MEAN MIN MAax MAX MEAN MIN MAX MAX MEAN MiN
Adult Migration &2 38 39 48 51 30 36 41 a8 33 6 4 47 40 36 41 46 29 32 41 45 17 14 41 47
Spawning 47 24 22 36 33 25 22 33 47 28 23 Ex] 39 29 27 an 37 29 24 30 26 25 22 29 38
Incubaton 78 a7 35 47 42 56 53 B4 78 57 54 58 55 58 56 53 51 56 51 49 44 55 52 48 48
Ingubation 74 74 74 3 72 86 74 74 T4 [l 74 4 74 2 74 74 74 74 74 74 4 74 T4 4 74
Rearing 154 139 136 154 154 135 136 154 154 130 128 151 i34 330 130 151 154 126 125 149 1534 122 123 148 154
Juvenile Maint. 365 310 308 342 335 315 314 355 305 306 300 340 365 07 301 333 365 301 295 338 359 295 203 324 350
Adult Maint, 365 310 308 342 335 315 314 335 365 306 300 340 3e5 Q7 301 339 365 301 295 338 359 295 293 334 350
Brown Trout
EastMcCarran 96 7 km Lockwood 106.5 km Clark 1248 km Panted Rock 1316 km Dead Ox 171 7 km Marble Biuff 187 0 km
Total Inst, 7-day moving avg Inst 7-day maving avg Inst. 7-day moving avg Inst, 7-day moving avg Inst. 7-day moving avg—— Inst, 7 <day moving avg——|
Lfe Stage #Days [ MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX Max MEAN MIN MAX MAX MEAN MIN MAX MAX MEAMN MIN
Adult Migration 62 38 29 48 51 X 36 41 48 33 ae 41 47 40 36 41 46 29 32 41 46 1w 14 41 47
Spawning 32 15 13 30 29 1, 7 15 32 iR |} 18 kil 14 12 13 30 14 9 22 31 10 7 21 32
Incubation 78 a7 35 47 42 56 53 B4 78 57 b4 58 55 8 56 53 51 56 5 49 43 85 52 48 48
Incubaton 74 74 74 74 7z €8 74 74 74 71 74 ¥4 74 72 74 74 74 74 74 74 74 74 74 74 74
Reanng 154 151 154 154 184 153 54 154 154 149 94 154 14 149 154 154 154 147 134 154 54 139 148 154 154
Juvenile Maint, 365 356 381 342 335 363 365 365 363 356 358 385 385 387 382 365 3465 344 349 365 359 328 340 385 350
Adult Maint 365 396 361 342 335 363 363 365 385 356 3598 365 365 357 362 365 365 344 349 365 352 328 340 385 330
Humber of Annual 3,282 3,806 3,865 3874 3,913 1,543
Degrae Duys (tag C)
RCR |ATROA_03FIShiFshs UmFhTempSumd wh re 18-Feb 2004 Date of Truckee River Operating Medel Analysis: 10-Feb-04

RCR 1 “*Prowiswnal Data™

17-Feb-2004
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Table DSSAMt20.  No. of days recommended temperatures are met for Truckee R. Fishes

Truckee R. 1966wy (median) - LWSA

Rainbow Trout

East McCarran 96 7 km Lockwaod 106.5 km Clark  124.8 km Painted Rock 131§ km De‘aﬂ Ox 171.7 k. Marble Bluff  187.0 km
Tatal Inst, 7-day moving avg: st —————mT=day moving avg—— Insz. -7-day mowving avg: Inst, 7-day moving avg- Inst T-tay moving avg Inst. 7-day Moving avg-——----i
Lfe Stage #Days| MAX MAX MEAN MIN MAX MK MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN MAX MAX MEAN Min MAX MAX MEAN MIN
Aduit Migratan 46 36 41 46 46 30 35 46 48 21 28 45 46 21 28 40 46 7 1 3 42 2 M 27 42
Spawning 32 22 27 32 16 18 21 32 28 12 14 31 az 12 14 26 32 4 1 17 2% 1 0 13 28
Incubation 82 24 27 55 45 19 21 44 54 12 14 31 47 12 14 26 37 4 1 17 29 1 0 13 28
Reating 183 182 183 182 183 183 183 183 183 181 182 183 183 180 183 183 183 161 182 183 183 139 141 183 183
Juvenile Mant, 385 364 2685 360 341 365 365 365 365 %3 65 385 365 362 365 365 65 343 34 365 365 I 323 365 365
Adult Maint 365 364 365 360 341 365 385 365 365 363 365 385 385 82 365 368 365 343 344 365 365 kil 323 385 365
Cui-ui
East McCarran 96 7 k. 1ockwood  106.5 km Clark 124 9 kmn Painted Rock t31.6 km Dead Qx 471.7 km Marble Bluff 187 G km
Total Inst  ———T-day maoving avg- Inst. T-day moving avg———— Inst. T-day moving avg Inst. T-day moving avg- Inst T-day maving avg——| Inst. -7-gday moving avg———
Lee Stage #Days | MAX MAX MEAN MIN MAX MaX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAK MEAN Min MAX MAX MEAN Min
Adult Kigratian 150 &7 ag 87 57 89 a5 a5 BE 7 82 84 a0 76 9 82 89 59 0 Kl 72 2 LAl 68 82
Bpawring qt 73 76 -3 57 70 75 87 B5 62 B8 I ] 61 64 e BT 46 55 67 7 28 23 63 80
Incubatian a1 86 a8 B3 57 B3 82 a1 85 82 B7 o a0 a2 a6 90 3l Eal 75 a7 L1l 62 = 82 91
Larvae &2 57 58 82 55 56 58 &2 62 53 57 60 82 52 56 60 62 41 45 57 62 32 35 52 B2
Lahontan Cutthroat Trout
East McGarran 96 7 km Lockwood 406.5 km Clark  i24.9 km Painted Rock 131.6 km Dead Ox 171 7 km Marbla Bluff  187.0 km
Tatai Inst T-day moving avg. Inst -T-day moving avg: Inst. -7-day moving avg: inst, 7-day maving avy: inst. 7-day moving avg—— Inst. T-day maving avg:
Lrfe Stage #Days | MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN Max MAX MEAN MIN
Aduit Migration 138 5T 83 L2 96 57 59 a7 03 44 50 73 a0 42 48 B4 84 kT 3z 41 70 as 34 40 87
Spawning a 40 L2 76 75 28 30 0 82 23 23 58 75 22 23 54 [=:] 10 12 29 81 B 4] 22 &0
Incubatien at 40 44 76 75 29 30 7o 82 23 23 S8 75 22 23 54 2] 0 12 29 81 [ 4] 23 a0
Juvenile Maint 107 102 1a? 107 101 103 107 107 107 4 ] 107 107 ™ a7 107 107 70 [l 7 107 47 50 107 107
Adutt Maint. 385 356 356 327 302 365 365 364 352 385 il 355 3427 364 364 352 339 e 349 37 322 325 329 346 324
Mountain Whitefish
Total East McCaman 867 km Lackwood 106.5km Clark  124.9 km Panted Rock 131 6km Dead Ox 171.7 km Marble Bluff__ 187 0 km
Life Stage #Days| Inst T-day moving avg inst, 7-day moving avg— Inst. T-day moving avg Inst. T-day moving avg: Inst -7-gay moving avg—— Inst. 7-day moving avg———|
A MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN MAX MAX MEAN My
Aduit Migration 62 22 17 42 62 20 7 19 45 12 16 18 n 18 16 17 30 15 15 16 9 9 7 16 22
Spawning 47 2% N Ll 47 24 17 45 45 31 27 39 45 31 28 38 45 30 24 2} 44 28 22 a3 44
incubat:on 78 60 62 75 68 55 48 76 v 62 58 70 73 B2 59 64 73 61 55 82 &7 52 53 59 65
incubation 74 64 68 53 28 65 T 74 T4 7 73 74 87 Il 4 T4 66 71 74 Ka 63 71 3 Il 58
Reanng 134 137 RE 154 153 138 139 134 154 132 135 149 154 132 135 145 154 110 107 140 154 102 104 137 154
Juvenile Maint. 365 221 332 380 341 230 330 265 365 323 322 346 365 322 323 338 389 290 288 328 365 P2l 276 325 365
Adidt Maint. 365 kil 33z 360 31 330 330 365 365 323 323 346 365 322 323 338 365 290 288 328 365 271 276 325 365
Brown Trout
East McCamran 96 7 km | Lockwood 1085 km Clark 124.9 km FPainted Reock 1316 km Dead Ox 171 7T km [ Marble Bluff _187.0 kmn
Total Inst, F-day moving avg———| NSt ————7-day maving avge-—---] Inst. 7-day maving avg: Inst, 7-day maving avg Inst T-day moving avg tnst 7-day moving avg——
Life SEB #Days [ MAX MAX MEAN AN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAax MEAN MIN MAX MAX MEAN MIN
Adult Migration 62 22 17 42 62 20 17 14 45 18 16 18 Xl 12 16 17 k) 15 15 16 18 9 7 16 22
Spawning az 14 16 kil 32 9 5 a0 a1 16 12 24 30 16 13 23 a0 15 9 19 29 13 T 18 20
Incubaton ke &0 62 5 68 55 48 76 7 82 58 70 73 62 59 B9 72 61 55 82 67 59 53 59 65
tncubaton. 74 64 88 53 28 65 70 4 74 71 73 74 o7 71 74 74 66 T 74 71 53 il 73 71 58
Reanng 154 153 154 154 153 154 154 1654 154 153 154 154 154 153 154 154 154 147 147 134 154 13 135 154 154
Juvenie Mant 365 364 385 360 341 365 365 385 265 363 365 363 265 362 365 385 385 33 344 365 385 321 323 365 385
Adult Maint, 385 Jo4 365 360 344 365 365 385 65 363 365 385 365 362 365 385 365 3 344 365 365 321 323 365 365
Numbar of Annual 3,459 3,869 4,140 4177 4,347 4,416
Degres Days {deg C)
RER [\TROA_03F1shEshsumiFishTempSumd wha oy 18.-Fat-2004 Date of Truckee River Operating Model Anaiysis: 10-Feb-04

RCR.1 ““Pmowisianal Data™

17-Fat-2004
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Table DSSAME 21.  No. of days recommended temperatures are met for Truckee R. Fishes

Truckee R. 1992wy (extremely dry) - LWSA

Rainbow Trout

East McCarran_ 96 7 km Lockwoad 108.5 xm Clark 1249 km Painted Rock t31.6 km Dead Ox 171 T km Marble Bluft  187.0 km
Total Inst T-day moving avg Inst. 7-day moving avg——I Inst. T~day moving avg inst. T-day moving avg—— Inst. 7-day maving avg—— Inst T-day moving avg—
Life Stage #Days| MAX MAX MEAN MIN WAX MAX MEAN Min MAX WA MEAN MinN MAX MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MiN
Adult Migraticn 46 3 o 12 33 1 [¢] 1 19 a a 2 11 o 2] 2 1 1 o 3 12 Q 1] 3 25
Spawning 32 2 4] & 19 o Q 1] 11 a L] q 4 o a Q 4 1 ¢} 0 5 a 4] 0 13
Incubation 62 2 [¢] 11 42 Q Q o 11 ] ] a a a a 4] 9 1 o Q " [¢] 4] o 28
Rearing 183 143 148 183 183 127 129 182 183 133 137 183 183 142 14 182 183 153 154 182 183 129 132 183 183
Juvenile Maint 365 325 an 365 352 203 3N 365 365 315 g 365 366 324 3Z3 365 365 334 326 365 385 308 314 365 385
Adult Maint 365 a3 3™ 365 352 30¢ 311 365 365 s 318 365 365 324 323 365 365 334 336 365 365 306 314 365 365
Cui-ui
East McCarman_96.7 km Lockwood 1065 km Clark 124 9 km Panted Rock 1316 km Dead Ox 1717 km Marble Biuff  187.0 km
Taotal Inst. T-day moving avg inst T-day moving avg———| Inst. T-day moving evg——| Inst, 7-day movirg avg, Inst 7-day maving avg—— tnst. F-day Maving avgm-———
Lre Staqge FDays| Max Max MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX Max MEAN MIN MAX MAX MEAN MIN
Adult Migration 150 ] 60 66 68 83 85 83 93 65 B8 hl 78 63 65 &7 ] B3 &5 59 67 53 a0 68 73
Spawning 91 28 28 63 68 76 28 33 62 29 30 krg 61 28 a0 a7 58 29 31 40 61 19 24 41 B8
Incubabon 81 57 B1 87 74 49 50 [:1:] a1 42 51 1 a1 50 52 B9 88 50 51 ] 81 5 3% 1 91
Larvae 82 28 31 58 62 19 20 39 52 18 Al 42 62 21 22 40 59 21 21 40 62 9 [ 42 62

Lahontan Cutthroat Trout

EastMcCarran  96.7 km Lockwood 106.5 km Clark 124 9km Paintad Rock 131.6 &n Dead Ox 171.7&m Marble Biuff 187 0 km
Total inst. -7-day moving avg Inst, 7-day moving avg—— insl F-day moving avg: Ingt. F-day moving avg—— Inst 7-day moving avg-—— inst, -7 -day moving avg
Life Stage #Days] MAX Max MEAN BN MAX MAX MEAN MIN WA MAX MEAN MIN MAX MAX MEAN HHIN MAX MAX MEAN MIN MAX MAX MEAN Mitd
Adult Migrator 126 52 59 &6 85 43 42 70 73 47 Ba tal 74 46 51 T2 67 50 53 63 &7 37 35 68 7z
Spawming ol 14 24 3 65 g Ax! 26 32 15 15 28 H 1 14 28 3z 14 13 29 k2 & 7 28 41
tncubation o1 14 24 kil 65 e " 26 a2z 15 135 28 3 4 14 28 az 14 13 29 34 a 7 2B 41
Juvenile Maint 107 B% B8 107 107 32 34 92 107 58 54 86 107 58 61 a5 107 66 68 107 107 53 54 107 w7
Adult Waint. 365 a3 335 329 308 34 319 365 265 2 324 385 365 333 a 365 365 342 345 345 326 311 318 364 338
Mountain Whitefish
Tatal East McCarran  96.7 kxm Lockwood 106.5 km Clark 124 % km Pamnted Rock 1316 km | Dead Ox 1717 kom [ Marble Bluff  187.0 km
Life Stage #Days| Inst T-day moving avyg Insl T-day moving avg-—-—- tast, F-day maving avg: inst, 7-day moving avg——i inst. 7-day maving avg—] inst 7-day moving avg
MAX Max MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Aduit Migration €2 1" 8 i 42 1 o 3 5 9 i} 7 9 9 [} 7 e 10 T 8 0 q [ B "
Spawming 47 30 27 35 39 2 o 1 13 25 19 25 2% 26 22 27 30 30 28 35 35 25 21 3 36
Ineubation 78 B1 58 59 44 12 10 30 44 a6 50 56 éa 57 53 58 B1 81 58 66 60 56 52 82 4
Incubaton 74 58 63 63 52 2% 24 47 85 55 55 65 74 56 56 €9 74 80 63 66 57 54 85 Il 6
Reanng 154 102 102 150 154 90 92 118 152 a4 95 123 152 6 98 123 148 o« a8 127 152 80 78 132 154
Juvenie Mant 365 288 288 353 352 226 224 281 349 244 239 an 354 256 254 31 47 273 280 315 kL) 231 paal 323 385
Adult Maint. 365 288 286 353 352 226 224 291 39 244 239 3m 3 256 254 3 347 273 280 318 as4 23 221 323 385
Brown Trout
East McCaan _06.7 km Lockwood 106.5 km Clark 124 9km Painted Rock 13t Bkm Bead Ox 1717 km Marble Buff  187.0 km
Total Inst, 7-cday moving avg: Inst. 7-day moving avg—t Inst. T-day moving avq Inst -7-day maving avg——| inat 7-day moving avg—— Inst., T-day moving avg.
Lie Stage B Days| MAX MAX MEAN MIN MAX MAX MEAN MIn MAX MAX MEAN MiN MAX MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MM
Adult Migration 62 11 8 n 42 1 Q 3 5 8 L] T 9 g 6 7 9 10 7 B 10 ] L] a 11
Spawning 32 15 12 20 24 o 0 [ L] 10 L] 10 14 n -1 12 13 15 13 20 20 10 7 16 21
Incubateon 78 B1 58 53 a4 12 10 0 44 56 50 56 63 7 53 58 &1 €1 59 23 B0 56 52 82 64
Incubabon 74 59 3 63 52 25 24 47 ) 55 55 B5 74 56 56 69 74 80 63 B8 57 54 55 71 66
Rearing 154 128 141 154 154 120 123 154 154 122 130 154 154 129 134 184 154 137 143 154 154 114 125 154 154
Juvenile Maint 365 325 331 385 352 309 311 365 365 313 319 365 365 324 323 365 365 33 338 365 365 306 34 365 365
Adull Maunt, 365 325 k=h 365 352 302 311 385 365 315 319 385 365 324 323 365 363 334 336 365 365 306 34 365 365
Humber of Arnual 4,155 5,675 5,076 4,930 4,643 5712
Degroe Days (deg C}
RCR |1TROA_O3\F shFshsumiFshTampSur whd rev 18-Fab- 2004 Date of Truckee River Operating Model Analysis: 10-Feb-04

RCR.1 ““Prowsional Data** 17-Fed-2004
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Table DSSAMt 22.

No. of days recommended temperatures are met for Truckee R. Fishes

Truckee R. 1986wy (extremely wet) - TROA

Rainbow Trout

East McCarran 987 km Lockwood 106.5 km Clark  124.9km Panted Rock 1316 km Dead Ox A71.7 km Marble Biuff  137.0 km
Total Inst. T-day moving avg Inst. 7-day moving a 4 Inst, 7-day mowving avg——] Inst —T-day moving avg: Inst. 7-day moving avg Inst. 7-day maving avg——|
Life Stage #Days| MAX AX MEAN MinN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX WMEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migrabon 48 36 41 46 46 30 35 468 46 21 28 45 a6 21 28 40 4B 7 1 31 43 2 a 27 42
Spawning 32 22 7 32 16 18 21 32 28 12 14 a1 a2z 12 14 26 3z 4 1 17 29 1 o 13 28
Incubagon 62 24 27 55 48 19 2 44 54 12 14 M 47 12 14 25 37 4 1 17 28 1 Q 132 28
Rearing 183 182 183 183 183 183 83 183 183 181 183 182 183 180 183 183 182 161 162 182 183 128 141 183 183
Juvesila Maint 365 384 365 380 Mt 363 365 385 365 363 365 365 369 362 385 365 363 343 344 365 365 7l 323 365 365
Aduit Mamt, 365 3684 365 360 341 385 365 365 365 363 365 365 365 382 3685 365 365 343 344 385 3685 fcral 322 365 365
Cui-ui
East MeCarran 98 7 km Lockwood 106 5 km Clark 124 3 km Painted Rock 131.6 km Dead Ox 171.7 km Marble Biuff _187.0 km
Total Inst. F-day moving avg: inst T=day maving avg Inst 7-day maving avg——— Inst, 7day moving avg—— Inst, 7 -day moving avg——] inst. 7 -day maving avg——-—1
Life Stage #Days| MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN RMAX MAX MEAN Min
Adult Megration 150 B7 La) 87 57 69 a5 25 86 77 82 4 o« 76 79 a2 B2 59 70 il 7 43 41 68 a2
Spawning 8t 73 % 8BS 57 ™ 7% a7 as 62 66 ks 83 81 B4 78 ar 46 55 87 7 24 23 €83 80
incubation 91 86 a8 88 57 85 a8 o1 85 82 &7 e o Bz 13 90 91 71 75 BY a1 62 65 Bz a1
Larvae 62 57 EL 62 55 58 58 a2 62 52 57 [¢] 62 52 56 B0 B2 41 45 57 62 32 335 52 62
Lahontan Cutthroat Trout
| East McCarran 96 7 km Lackwood 1065 km Clark 1248 km Painted Rock 1318 km Dead Gx 1717 km Marble Bluff  {87.0 km
Total Inst 7-day moving avg Inst. F-day moving a Inst. T-day moving avg——{ Inst. 7-day moving at Inst. T-day moving avg Inst. T-day maving avg-———(
Life Stage #Days| MAX MAX MEAN MIN MAX WAX MEAN MIN Max MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN
Adult Migration 138 58 93 94 96 B B0 97 102 44 50 3 a0 4z 48 65 B4 37 as 42 70 35 34 41 &F
Spawning 9 40 46 76 74 32 31 70 82 24 23 52 73 22 23 54 69 " 12 2% 61 & o 23 60
Incubstion 9 40 48 76 74 32 A 70 82 24 23 58 75 22 23 54 63 " 12 29 61 [} o 23 60
Juvenile Maint. 107 102 107 107 10t 103 107 107 107 84 100 107 107 L a7 107 107 tal 71 107 107 a7 50 107 107
Adutt Maint. 365 356 356 azr 301 36535 A5 364 352 385 365 ass 342 364 364 352 a3g 36 349 a7 332 324 328 344 324
Mountain Whitefish
Tatat East McCarran 967 km Lockwood 106.5 km Clark 1249 km Painted Rock 131.6km Dead Ox 1717 km Marble Bluff  187.0 km
Lrfe Stage # Days Inst. F-day moving avg- Inst 7-day moving avge-—-——i inst. -T-day maving avg nst. 7-day moving avg: Inst -F-day moving avy Inst, T-day moving avy:
MAX MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN jolls] MAX MAX MEAN MIN MAX MAX MEAM MIN
Adult Mgraton 62 22 17 42 62 20 17 i9 45 18 186 18 n 18 16 v 30 15 15 16 20 9 T 16 22
Spawning 47 20 kA 48 47 24 18 45 48 a 27 29 45 <l 28 38 45 3 24 k23 44 28 22 32 44
Incubatkain 78 60 62 75 B8 55 48 78 7 62 58 7 73 82 59 69 73 62 55 B2 67 59 53 59 65
incubation 74 64 63 53 28 65 70 74 4 71 73 74 67 71 74 73 66 71 74 71 63 71 73 70 58
Rearing 154 137 144 154 153 135 138 154 154 132 135 149 154 1322 135 145 154 110 107 140 154 102 104 137 154
Juvenile Mant, 385 3z 332 360 23 330 330 385 365 323 323 346 363 322 323 338 65 280 238 28 365 an 276 325 365
Adult Maint 385 331 a3z 360 kol 330 330 365 385 323 323 348 385 322 323 338 365 290 288 328 365 n 276 325 365
Brown Trout
| East McCaman_ 96.7 km Lectownod 106 5 km Clark 1249 km Painted Rock 1316 km Cead Ox 171 7km [ Marble Bluff 187 0 km
Total Inst, 7-gday moving avg inst 1-day moving avg——| Inst 7-day moving avg Inst 7 day moving avg—— Inst. 7-day moving avg——y| Inst 7 -day moving avg——-
Life Stage #Days | MAX MAX MEAN Min MAX MAX MEAN MIN MAX MAX MEAN MiN MAX MAX, MEAN MiN MAX MAX MEAN MiN MAX MAX MEAN MIN
Adult Migration 82 22 17 42 B2 20 17 18 45 18 1% 18 kil 18 16 17 a0 15 15 18 20 a9 T 1€ 22
Spawning 32 14 16 an 32 S 3 30 31 16 12 24 30 16 13 23 an 18 € 19 29 13 7 18 28
Incubation 78 80 62 75 68 55 49 76 i B2 58 70 T2 62 58 69 73 &2 53 62 67 59 53 59 65
Incubation 74 64 [::] 53 28 65 70 74 74 Eal 73 7d 67 7t T4 73 B6 kAl 74 71 63 kAl 73 o 58
Rearng 14 153 154 154 183 154 154 154 154 153 154 154 194 153 154 154 154 147 147 154 194 1 135 154 154
Juvenile Maint 365 364 ng 360 1 3685 365 365 365 363 365 365 365 362 365 365 385 343 344 365 365 k74l 323 365 @S
Adult Maint 365 364 365 360 341 365 365 365 365 363 365 365 385 362 365 365 365 343 344 385 365 321 323 365 365
Number of Annuai 3,466 3,963 4,136 4,173 4,344 4413
Degres Days (deg C}
RCR |1TROA_DTEishFishsum|Fish TempSurd. wh v (8-Fab-2004 Date of Truckee River Operating Model Anaiysis: 10-Feb-04
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Table DSSAMt23. No. of days recommended temperatures are met for Truckee R. Fishes

Truckee R. 1966wy (median) - TROA

Rainbow Trout

East McCarran 96 7 km Lockwood 106 5 km Clark  124.9km Painted Rock 1316 km Dead Ox 171.7 km Marble Bluff  187.0 km
Total Inst. T-day moving avg Inst. 7-day moving avg—— Inst, 7-day meving avg——I Inst. 7-day moving avg— Inst 7-lay moving avg—— Inst, T-day meving avg———
Lie Stage # Days | MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN
Adult Migration 46 25 28 44 46 18 20 42 46 9 Iy kAl 44 B 4] 23 44 ¢ o 13 34 o @ 3 4
Spawning a2 13 14 30 21 8 10 28 a2 El ¢ 17 30 5 4} 15 30 o o 7 20 0 o 1 20
Incubation 82 13 14 3z 48 8 19 28 45 5 ] 7 30 5 0 16 30 ] '] 7 20 \] a 1 20
Rearing 183 182 183 183 182 183 182 123 183 179 183 183 183 177 183 183 183 187 161 183 153 125 128 183 182
Juvenile Maint, 365 364 365 360 341 365 365 365 385 361 365 385 365 358 385 365 365 339 343 365 385 307 a9 365 385
Adult Mamnt. 365 384 365 360 341 365 3465 el 365 381 385 365 365 359 385 365 365 339 343 365 365 307 310 363 385
Cui-ui
East McCaman 96 7 km Lockwood 106 & km Clark 124 9 km Pamnted Rock 131.6km Cead Ox 171.7 km Marble Bt 187.0 kxm
Total inst F-day maving avg———- Inslt, 7-day moving avg Inst T-day moving avg: inst. F-day maving avg Inst, 7-day moving avg——| Inst. T-day maving avg-
Lrfe Staqe #Days| MAX MAX MEAN MIN MAx MAX MEAN M MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN
Adult Migration 150 79 BS 78 62 82 a6 a7 B 68 74 81 80 65 12 77 7B 40 4z 64 76 36 38 61 73
Spawning i3] B4 b 0 63 81 64 4 7 4g 56 2 7 43 55 &8 75 29 28 59 73 22 21 56 70
Incubaton o] It 79 88 63 75 78 91 a5 73 4 B4 L3l 73 74 82 91 62 &4 80 89 53 a8 78 a
Larvae 82 48 48 62 59 47 48 62 B2 43 L2l 54 62 43 44 52 62 32 34 50 60 23 28 48 62
Lahontan Cutthroat Trout
East McCarran 95 7 km Lockwood 1065 km Clark 1248 km Panted Rock 131.6 km Dead Ox 171.7km Marble Bluff 167.0 km
Total Inst. 7-day moving avg: Inst, T-day moving avg-——- Inst. T-day moving avg: Inst, 7-day maving avg—-— Inst, F-day moving avg—— Inst. T-day moving
Life Stage #Days| MAX MAX MEAN MIN MAX MAX MEAN Min MAX MAX MEAN Min MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN KN
Adult Migraton 136 48 49 B4 as g1 54 a2 92 43 48 55 80 41 47 52 0 4 M 40 53 36 36 39 54
Spawmng ] 28 24 70 B7 1% 19 58 72 16 18 335 60 6 19 28 58 10 " 2 45 S o 22 45
Incubation E 26 24 70 67 18 19 58 73 16 19 35 B0 16 19 28 58 10 11 22 45 5 Q 22 45
Juvenile Maint 107 100 107 107 101 10Q 107 17 107 8§ 80 107 107 a1 B8 107 107 67 68 107 167 43 39 107 107
Adult Mennt 365 356 356 325 292 365 365 365 357 362 365 260 346 362 365 56 35 345 35t 350 a3 e 320 347 320
Mountain Whitefish
Tatal East McCamran 96.7 km Lockwood 106.5 km Clark 1249 km Panted Rock 131 6km Dead Ox 174.7 km Marble Bluff 1870 km
Lifa Stage #Days| Inst T-day moving avy. Inst. T-day moving avg—— Inst. T-day moving avg———] inat. F-day moving avg——— kst 7-day moving avg Inst. 7-day meving avg.
MAX MAX MEAN MIN MAX MAX MEAN MIN LALLM MAX MEAN MIN Max MAX MEAN Min MAX Max MEAN MIN MAX MAX MEAM MIN
Aduit Mgration 62 28 23 3% 62 5 19 28 45 23 18 26 2] 23 18 26 32 20 17 20 26 16 16 18 26
Spawning 47 33 31 45 42 26 28 46 47 33 29 45 47 33 H 45 46 32 27 44 45 29 22 39 45
incubation 78 84 62 75 B1 57 57 7 78 64 B0 76 78 &4 62 76 bAs B3 58 73 69 €0 53 66 65
incubatkan 74 83 86 54 30 64 69 Ti 74 e 72 74 68 tal 72 74 B7 7t 74 T2 64 n 3 " 59
Reanng 154 130 133 154 154 128 131 154 154 114 17 146 154 113 116 141 154 104 102 132 154 o4 93 130 154
Juvenite Maint. 365 324 324 360 341 322 321 385 365 302 am 338 365 302 303 332 365 283 782 320 382 263 264 a7 365
Adult Maint 385 324 3z4 360 341 322 321 36835 365 302 304 338 365 302 303 332 365 283 282 320 362 263 284 317 365
Brown Trout
EastMcCaman 967 km Lockwood 108 5 km Clark 124 & km Pamtsd Rock 131 6 km Dead Gx 1717 km [ Marbie Bluff 187 D km
Total Inst. 7-day moving avg: Inst. T-day moving svg Inst, T-day maving ava Inst. F-day rmavmg Avge——— Inst T-day moving avg—— fnst. F-day moving avg——
Lre Stage #Days| MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN
Adult Migratian 6z 28 23 39 62 25 19 28 a5 23 18 26 34 23 18 26 32 2 17 20 28 16 18 13 26
Spawning 32 18 16 32 32 1 11 31 32 18 14 30 32 18 16 30 3 17 12 29 el 14 7 24 e}
Incubation 78 64 €2 75 61 57 a7 L 78 64 i) 76 78 B4 62 7 7 63 58 73 62 €0 93 68 o5
Incubation 74 62 66 54 30 84 69 kAl 74 70 72 7 68 n 72 74 &7 Il 74 72 64 k! 73 kal 59
Reanng 159 153 154 154 154 154 154 134 134 153 154 154 154 152 154 1% 154 142 145 194 154 118 123 154 154
Juvenile Maint. 365 364 365 360 m 265 305 365 L33 361 3635 385 365 358 IS 385 365 il 243 385 385 307 319 368 385
Adult Maint. 355 364 365 360 341 363 385 365 365 361 365 265 365 359 365 385 365 338 342 385 65 a7 310 365 385
Numbar of Annual 3549 4,088 4,248 4,281 4,405 4,455
Degres Days (deg <}
RCA [ATROA_DNE st FistrsumFishTampSumd. wh oy 16-F ot 2004 Date of Truckee River Operating Model Analysis: 10-Feb-04

RCR: 1 “*Provisional Data®* 17-Feb-2004
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Table DSSAMt 24,

No. of days recommended temperatures are met for Truckee R. Fishes

Truckee R. 1992wy (extremely dry) - TROA

Rainbow Trout
| EastMcCamran 86 7 km Lockwood 106 5 km Clark 1248 km Painted Rock 131 6 km Dead Ox 1717 km Marble Bluff 187 0 km
Total Inst. 7-day moving avg inst T-day moving avg—— inst, T-day moving avg Inst, T-day moving avg—— inst. 7-day maving avy tnst, 7-day mowving avg
L= Stage # Days | MAX MAX MEAN MiN MaX MAX MEAN MIN MAX MAX MEAN KMiN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 46 3 0 12 a3 1 [¢] 1 19 0 Q 2z " o q 2 1 1 Q 3 13 4] Q 3 24
Spawning 32 2 g 8 19 o 0 o " 0 a o 4 Q ] o 4 1 0 0 B 0 o 0 12
Incubation B2 2 Q kA 40 ] 0 a 14 o a 0 ] 0 a Q 8 + 0 Q 12 o a 0 24
Raaring 183 156 163 183 183 147 154 183 183 141 141 183 183 147 153 183 182 153 156 183 183 130 133 183 183
Juvenile Maint, 365 338 345 285 3% 329 336 385 365 323 323 365 365 328 25 385 305 334 338 385 65 07 315 365 365
Adutt Maint a6s | 333 345 365 351 329 136 385 365 323 323 385 365 329 a5 365 365 £ 338 365 365 307 315 65 365
Cui-ui
East McCarran 96.7 km Lockwood 1065 km Clark 1249 km Painted Rock 131 B km DOead Ox. 1717 km Marble Bluff  187.0 km
Total Inst 7-day moving avg: Inst. 7-day moving avg— Inst ———T7-day moving avg Inst. -7<day mowving avg: tnst F-day moving avg—— Inst. T-day maving avg—|
| fe Stage #Days| MAX MAX MEAN WIN MAX MAX MEAN MIN MAX MAX MEAN MiN MAX Max MEAN MIN MAX MAX MEAN MIN MAX Max MEAN M
Adult Migraton 150 61 €0 66 66 85 B7 87 88 85 66 71 78 63 &5 (-3 [ 83 85 39 67 53 80 69 74
Spawning 91 29 28 83 66 26 28 40 64 29 30 k) 81 28 30 ar 59 29 31 40 61 19 el 42 69
Incubatwon a1 &9 62 86 T4 51 54 Fal a7 49 51 il 2] 51 52 69 87 50 51 69 9 39 36 Tt 91
Larvae 62 30 32 57 62 22 24 42 £ 20 21 a2 62 22 22 40 58 pal 21 40 62 k] ] 42 62
Lahontan Cutthroat Trout
East McCaran  96.7 km tockwood 106.5 km Clark 1249 km Painted Rock 131.6 km Dead Ox 171 Tkm Martie Biuff  167.0 km
Total nst, F-day moving avg: Inst 7-day moving avg—-— Inst 7-day moving avg—— Inst. 7 -day moving avg——| Inst. T-dzy moving avg—| Inst. 7-day moving avg——
Life Stage #Days | MAX MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN
Adult Migration 136 &2 59 68 85 43 42 Ta 73 47 53 sl 74 46 51 2 68 50 54 85 62 a7 35 B7 7
Spawning g% 16 24 2 65 10 10 27 a2z 13 18 28 i i 14 28 32 14 13 28 34 8 7 28 44
Incubatian 91 16 24 a2 65 10 10 27 3z 15 18 28 ki 14 14 28 32 14 13 28 34 8 7 28 40
Juvenile Maint. 107 72 76 107 107 62 68 107 107 &l 61 98 107 B4 65 a7 107 B6 68 106 107 53 55 105 nr
Adult Maimt, 365 340 346 325 300 M1 349 385 85 329 336 365 65 338 343 365 385 5 347 345 324 214 318 364 339
Mountain Whitefish
Totai East McCarran  96.7 km Lockwood 106 5 km Clark__ 124 .9 km Painted Rock 1316 km Dead Ox 1717 km Marble Biuff  187.0 km i
Life Stage W Days Inst F-day moving avg: inst. T-day moving ave—— Inst. T=day maving avg: inst, 7-day maving avy- tast, -T-day moving avg: tnst. F-day moving avg—wm—]
MAX MAX MEAN MIN MAX MAX MEAN MiN Max MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MIN
Adult Migraton 62 10 B 1Q 18 7 4 [ ¥ 9 6 7 9 10 3 7 9 10 T 8 9 g 8 8 10
Spawning 47 0 6 36 38 2 I 1 & 26 20 Pl 29 28 23 27 A 30 27 34 35 27 22 3 36
Incubaton 2 61 57 5] 43 13 9 32 33 57 51 a7 [3¢] 59 54 58 62 &1 58 65 60 58 53 62 64
Incubation 74 59 63 63 52 23 24 47 B4 58 55 65 74 58 56 68 T4 60 83 86 57 54 55 Il 46
Reanng 194 104 105 151 154 98 a8 128 154 95 a7 124 152 ar 97 124 149 86 a7 128 152 a1 7 130 154
Juvenile Maint. 385 289 200 349 351 253 245 37 260 251 248 312 351 263 264 312 7 277 278 7 34 232 224 318 362
Adutt Maint, 365 289 230 9 351 253 245 317 360 251 248 hi 351 263 264 312 347 277 278 N7 354 23z 224 319 363
Brown Trout
East McCaran_98.7 km Lockwood 106.5 km Clark__ 124.8 km Painted Rock 1316 km Dead Ox 171.7 km Marble Blutf 187 0 km
Total Inst. T-day moving avy Inst T-tay moving avg——--—di Inst. T-day moving avy Inst. 7-day mowving avg— nst 7-day moving avg— Inst. F-day maving avg——
Lfe Stage # Days | MAX Max MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX, MEAN MIN MAX MAX MEAMN MIN MAX MAX MEAN MIN
Adult Migration 62 10 8 10 18 7 4 6 7 9 8 7 g 10 6 7 E 10 7 ] 9 21 6 ] 10
Spamrung 32 15 11 21 23 a ] 1 B hh! 7 11 14 13 9 12 18 15 12 1% 20 12 8 16 21
Incubation ) &1 57 B0 43 12 g 32z ki) 57 51 87 ) 59 54 58 62 81 58 €5 B0 58 33 62 64
Incubation 74 59 B3 =} B2 23 24 47 64 59 55 B5 74 56 56 63 74 60 63 o6 57 54 55 7 (3]
Reanng 154 138 150 154 154 132 143 194 154 128 134 184 154 134 143 154 154 137 144 154 1584 115 128 1 154
Juvemile Maint 385 338 G 365 351 329 a6 365 365 323 23 365 365 328 335 365 365 334 238 365 sk 307 315 385 365
Adutt Maunt. 365 338 345 365 351 328 336 365 365 323 323 365 365 328 335 365 365 334 338 369 365 307 315 365 365
Kumber of Annual 4,208 5485 5,068 4,925 4,653 4,748
Degres Days (deg €}
RER |"TROA_03FshiFishsumiFsh (empSumd wh3 rov 18-Fab-2004 Date of Truckee River Operating Model Analysis: 10-Feb-04
RCR: 1 **Provisienal Data™* 17-Feb-2004
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Attachment to Water Quality Appendix

Beneficial Uses of Surface Waters

Beneficial uses of surface waters of the Lahontan Region are listed at:
http://www.swrcb.ca.gov/rwqcb6/BasinPlan/Index.htm and are attached.

A summary of beneficial uses for water bodies identified in the Nevada Administrative Code
are listed at: http:/ndep.nv.gov/bwqp/file/uses and are attached.



http://www.swrcb.ca.gov/rwqcb6/BasinPlan/Index.htm
http://www.ndep.vv.gov/bwqp/file/uses

TABLE 2-1. BENEFICIAL USES OF SURFACE WATERS OF THE LAHONTAN REGION

BENEFICIAL USES
HYDROLOGIC UNIT/SUBUNIT WATZRBODY RECEIVING
DRAINAGE FEATURE CLASE MODIFIER I WATER
A b
fro_xo. 1] % H 3la]8[213(8 Flulg
542 . 0D [COMNIAD LAKE WYDOLOGIC WITT
HE X x|x x[x] | E 3
CRAHEAD | HEF UEASGMAL AKE INERSEHT YERTO EAES x X|[x|x X|x x X INTEAMALLY TRAIMED Lh<F
CUR-FAL T 0LOE FHESAR TER 5L X|x X|X X[ X X|x X X X X| X Joumnrar Laks
SFARAL LRiE TLATE x[x 3 X[ %X | ®I%x|x|% TITERHALL T SN LARE
EFAEONSL T AKRRPLAYA EJES X X|x|x X[X|X| % TMTERMALL T DRAHELY * AFE
PR L, FTREAY FE3 X XX x| [x X
TE NG LT r EHoNGERE WL 3= R INGE/ FEERE EMERGENT HFADCHS FIE3 FAES X[% BEEREEGE LA T
WLRNK RoALE ARTER XX ¥ x e X S
M ER WA CERIMG CLERG EMERGLMT MARSALTE X|x X|x X[ X|xX X|x X X X|X| ®|cowuman 1axr,e
641, 00[FTAPRIAT VACLEY HYORGLOGTS BRTT
541 10[eane_craon_ sronoomte axm
BT PEFEIT AL STHEAN S EES x]x[x x| | x LOMK, ALRALL LARE
o R T WE_LAPF FHEE %= [X] [x
s FHEMEEES HEENBENRE X
e [ ot v, e e I XX HEB ENMENENEB
o ok SEARRAT L S ThEan * ﬂ:_jx F1 33 x| |x x
CTRFION A RTREAN X%l | |X|% Fd B4 I I E I S X
CrRE AL STRERR Fak3 X X[x[x =[x Fl
RROTNAL LPRE EVCRGANT REaDcn FiE3 EE EE [ [x EAES
T RELNS HERGE AT b P T EF Py BN ROIHT NEATORS XX x[x x[X FANE X[ [ x ] i
Cwrr T OV SR PR R W XX x[X X[ X% ENE X e
M ST SRR RGRRT e TLATTS LTI EENOLNT FATOrS HE X %[X S I TeR AL
rer s hener XX HE FEE A FCIECIE
T AT oA I T BT R E1ES HE FERE HNE BE BB B G TR
B4l .20 [crmmmvin wwoReLooie R
RESERVS IR X|X BE %[ x x| [x[x]xf x| XX oo cwsric
CORENTLAL EireAd S FE3 HE x| % X HIDOLE ALHr 1ARE
CERRNTLAL <R At XX F1E3 FEH FANE X oo ni: Avs
"t CECER WETLAKLE e X|x E3ES X[ x k3 X X|X|x
AT R TENEHR LA STHZR EAES FAES E[xx FAMES X
T S TREA X% XX S FNE HEIRE friooir ro:
i AR T ks IR E1E B FIX|Z[%]_[* T R R N L
I RLRALL ARE EMESENT f Wbl INE rrihn o TTEn ) P T R ERGRE T R B FE B E BB B E O
841.20 s
FDrit alral | L. nrHIon, PRI WIS SR o TRENGE MEATWS XX HE FES £ Ed 3 61 5 L 3 L
ST WA 1T MRS PR SURTNE LD« AvE e e FRERGEIT 3 HEEEEE X[ x| [X| X[ X[ [X|X] e swmn s
HRHARDE (15T EIR L T _SPRINGE VNERGENT M LOWS XX HEEEBE X £ E3E1 1 3
vy Gnkearr XX x| FAEIEIME] M
M, HOR WET. AR JPRIBTS GHED o EMERCENT MARSHES X{x x|x x|x|x x| X ‘)‘(‘1! X X[X[X|m'Onie aleal | JAKE o pfn o
£41. 30 [T BrowELL FYDRoLGZE ARER
e D L ASORAL_LAKE_FLAVA x[x X XX FHEEE IRCURRALL Y TP 1R T
Lo TrEAM x| F3 HEIES FANE S
A twase APTLARTS AT MR E E3 Ed FES N ES HEIES
Tl SFF P PERGRIE Ve W TRLNGE SRRTLIT B B3 X [ES AR HBE
B SFmaonal LARE "PAFRIFNT MEATEW L 3 X BE FMES X [ X[enr
Ty TRVSNRIL_STREAM XX X[x HEB AN E PO AL
FRRT e, TR 3 F1E3 X% FAMES 3
LT AR waTLen, VT b B3 X X F Ed IR ES F[X
SLIAL. “ARE I X% T|x[ 1x] [x TRTEERRALT Y Dnd Rl - Lo ie
5 LU k1™ o EM=HUEM' WET AR TOLD R 0T UPH MGG EMSHGEM) x| x X|x X X X X XX | x|urprs alaanr cavr
T avr el LARE: TWEAFT METTo b 4 £l £ i3 HBE F3 E [ e T
7 thort woRoeE oATER x|z S XXX HMENENRE
7 o e o X|x F HEE E i K1 E B E B B

840,00 [pror ruar grorouwocIc tHIT

23407 WETLAMS:

©39.00|smorE CALEE HYDAOLOGIC UNIT

s
4 KT CREEI X|x X x| X X X IMOKE IREFK RE-FRVOTE
AL THELL oS RRW R X|x X X|x|x X X SMOKE CIEK GHCMIWATER
WIGH L Pher X|x X X|x|x X| X X SHOME CHIEK CHOMIAQLLR
m Uk STETACT WRTT EIE3 x| x X|X|X x| X X
M1 KOT_WETTAKTE TFRTIG ¢ NECKE ) BMERTENT - MAJEAES E E3 H ES E3 ;‘lx EE3 x| |x X[ X] X]kz bRFK il imIvaT R
630 . D[ WADELINR FLAINS NYDROLOGIC UMIT
ar s FHOSPER VALET  keSTLA] WFT MEA L EMERGENT SPRINGE X|x XX X X X | X |sHaSEHOPEER WALI Py tiel
ST TAKE X|x X|X|x X X AP RXH L RFFE
£38 .00 [MADILIPE PLATNF WG (contimad}

wh ek FAkK hasind ] LAHEPMERGENT NEADCW H E T

e EMEHGEMT WET| A1 BB EEEEED
el Ik TS WET _ANLE HLTLARCG X XX
SCUCE HES-E AN Y SELE G X CED KD E
21N BEbrat Ir CENE X REI KIYF
el KK E CHREA VERTHN [, STREAM X WA D1 1HF 13 T,
TALL KEaBRw Ts AEHEG TR X E3 MADE] TP FLA L4 40
L ERTNG PRDFE =FATHER A X MADKI INE a8 C4E
WHRIRS - FFEFMER 3 | 57R [0 ORI X MADILING F_A [N GW
¥.1.2 SERTRGE KTh WET MEA RO X

T

2317 LERINGY MR 5 e Kb E Rk LK rHRRTENT

PRING "LMEKGERT

Ma v, AP~ WPLAND MADEL |NE PR o

021 CURTRGE MTh 3 RLE. EXBRGEN L 51

01T CPRIEGE KTh - vA Kk nERC | EERG PN

CoLL TRLRGL s FAMCT R PMERG T
ZOLE L FIRG MPR 2 HEH

AT =FRTNGS MTE 1 ki,

Th 4 HEh

I THERGENT

FIMERGEN

2Ll K FHRRGRT

COLE TRIMGE MTE 2 PLATO Bes GEAHNAL B
HUNAL SPRING RISERWD:
Ly ERGEAT

0 i HI o REE ERCENL
HLLGH MIL &R KE:

L EHTKEY MTh A CUHM

I

Ul MEADCHT KLIENVG IS

HIG MeADb KE

O TS FH OGS MTE & GURIRS
COND TERINGS MIF © LCam k- m
COIE NP NI da WF THL/FHTRIENT MRADCH =
L= HIKG- MTh 4 AES. FA2MAL BESRRW0E R ENERGENT Ori CREER
B MTE 4 sRAIDED @ AL [ LA R ) A/ LMERG ET WA Dn 1R ¢ RECY
oL Es

MIT 2 RAME A WP R ESFRY ) H g ERFRGERT
= e | SrwcuarwTarp RS

CoLn N

b | e] e ] se] pe] S| me oa] ne] el acf | ] f oe] | nal o] ] ] 2 | o] o ] | x| ]
fal B R Bt Bl e 3 S0 2 R B I B B W I K I I Rad Ko el Rad R L D Ko
] o] ] b | ] ] ] wa ] ] o] ] ] o] oo k] sl ] ] s | od o] o] o vef ¢ | 6h
2¢| | ] o] Y aed o] e 3e] saf oc ) ne ¢] 2] me] 3] 2] ef 3] 2] 0] 2a] 2ed 5] e] scf o] mad e
] | ] o ] ox Do o] o] o] o uaf o] o] e ] o] we] P e v f o o] | o] paf o] ¢ |20
| ] ] o] ] o | o] | o] ] o | el o] o] o] oe] ] ] 2] 3] ] o] o | | 2] ef o] ¢ |
o] ] o el o o) oef o] ] o | xR os] o oaf o e ] | ] 0] | | o] paf 0] 0]

b I e e e B B e T e I ) L e e s R e
B AR EEERREOEBER R REREIE

ey ¢

00 1, b MTR L08R AMACCHAL BEZERLOIH SVEHGENL




TABLE 2-1. BENEFICIAL USES OF SURFACE WATERS OF THE LAHONTAN REGION
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TABLE 2-1. BENEFICTAL USES OF SURFACE WATERS OF THE LAHONTAN REGION
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TABLE 2-1. BENEFICIAL USES OF SURFACE WATERS OF THE LAHONTAN REGION
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TABLE 2-1. BENEFICIAL USES OF SURFACE WATERS OF THE LAHONTAN REGION
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TABLE 2-1, BENEFICIAL USES OF SURFACE WATERS OF THE LAHONTAN REGION
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TABLE 2-1. BENEFICIAL USES OF SURFACE WATERS OF THE LAHONTAN REGION
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TABLE 2-1. BENEFICIAL USES OF SURFACE WATERS OF THE LAHONTAN REGION
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TABLE 2-1. BENEFICIAL USES OF SURFACE WATERS OF THE LAHONTAN REGION
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